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REPORT,  &c. 


This  report  was  undertaken  with  a  view  to  collect  all  the  in¬ 
formation  within  reach,  relative  to  the  meteoric  productions  of 
the  United  States,  (or  at  farthest  those  of  North  America.)  In 
the  prosecution  of  the  work,  however,  I  have  been  led  to  pay  at¬ 
tention  to  meteorites  generally ;  at  least  so  far  as  to  classify  and 
describe  the  various  mineral  species  they  contain,  to  give  a  view 
of  their  chemical  constitution,  and  to  treat  of  some  of  those  re¬ 
lations  familiar  to  us  as  geological  so  far  as  these  are  common  to 
meteor-masses. 

Part  I. 

Description  of  the  Mineral  Species  found  in  Meteor-Masses. 

The  number  of  species  recognized  in  these  bodies  is  thirty- 
seven.  Their  natural  history  properties  readily  permit  them  to 
be  distributed  into  the  three  classes,  and  under  thirteen  of  the 
orders  of  the  mineralogical  system  of  our  earth.  But  as  meteor¬ 
ites  are  now,  by  universal  consent,  admitted  not  to  be  of  ter¬ 
restrial  origin,  it  would  obviously  be  improper  to  describe  the 
species  of  which  they  consist  under  the  science  of  mineralogy, 
although  we  may  perhaps  be  allowed  to  borrow  temporarily  the 
names  of  its  orders ;  since,  in  the  use  proposed,  no  change  in  their 
significance  is  to  be  made.  The  natural  history  treatment  of  the 
meteoric  species  will  therefore  constitute  a  new  science,  for  which 
the  name  Astrolithology  is  suggested,  (from  a  or %  a  meteor, 
UOog  a  stone,  and  Xoyog  a  treatise.)  The  following  is  a  tabular 
view  of  the  systematic  arrangement  of  the  species. 

CLASS  I. 

Order  ls£,  Gaseous. 

Sp.  1.  Sulphurous  Acid. 

Order  2 d:  Soluble. 

Sp.  2.  Epsom-salt.  Sp.  4.  Yitriolic  Nickel. 

Sp.  3.  Glauber’s  salt.  Sp.  5.  Copperas. 
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Sp.  6.  Hyposulphite  of  soda, 
(nov.  sp.) 

Sp.  7.  Hyposulphite  of  magne¬ 
sia,  (nov.  sp.) 

Sp.  8.  Chloride  of  Iron. 

Sp.  9.  Chloride  of  Nickel. 


Sp.  10.  Chloride  of  Cobalt. 

Sp.  11.  Chloride  of  Calcium. 
Sp.  12.  Chloride  of  Magnesium. 
Sp.  13.  Chloride  of  Sodium. 
Sp.  14.  Soluble  Silica,  (nov. sp.) 


CLASS  II.  Order  Is/,  Haloide. 

Sp.  15.  Apatite?  Sp.  17.  Sphenomite,  (nov.  sp.) 

Sp.  16.  Apatoid,  (nov.  sp.) 

Order  2 d,  Ochre. 

Sp.  18.  Dyslytite,  (nov.  sp.) 

Order  3 d,  Mica. 

Sp.  19.  Mica. 

Order  4.th,  Spar. 

Sp.  20.  lodolite,  (nov.  sp.)  Sp.  23.  Pyroxene. 

Sp.  21.  Chladnite,  (nov.  sp.)  Sp.  24.  Chantonnite,  (nov.  sp.) 

Sp.  22.  Anorthite. 

Order  5th,  Gem. 

Sp.  25.  Peridot.  Sp.  26.  Garnet. 

Order  6 th,  Ore. 

Sp.  27.  Limonite.  Sp.  29.  Magnetic  Iron. 

Sp.  28.  Chrome-ore. 

Order  7th,  Metal. 

Sp.  30.  Native  Iron,  (nov.  sp.)  Sp.  33.  Nickeliferous Steel, (nov. 

Sp.  31.  Nickeliferous  Iron.  sp.) 

Sp.  32.  Native  Steel,  (nov.  sp.) 

Order  8 th,  Pyrites. 

Sp.  34.  Magnetic  Iron-pyrites. 

Order  9 th,  Glance. 

Sp.  35.  Schreibersite,  (nov.  sp.) 

CLASS  III.  Order  Is/,  Sulphur. 

Sp.  36.  Sulphur. 

Order  2d,  Graphite. 

Sp.  37.  Plumbago. 
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Descriptions  of  the  species  in  the  order  of  the  foregoing  ar¬ 
rangement. — Such  of  the  species  as  are  common  to  mineralogy 
will  be  passed  over  with  slight  descriptions. 

1.  Sulphurous  Acid. — This  gas  is  freely  evolved  from  a  major¬ 
ity  of  meteoric  stones,  at  the  time  of  their  descent.  A  fresh  frac¬ 
ture  or  slight  friction  develops  its  odor,  very  perceptibly,  in  the 
Bishopville  (S.  C.)  stone. 

2.  Epsom  Salt. — This  is  dissolved  out  by  water  from  the 
Alais  stone,  (Berzelius,)  as  also  from  that  of  Bishopville. 

3.  Glauber1  s  Salt. — Dissolved  out  from  the  Bishopville  stone. 

4.  Vitriolic  Nickel. — Dissolved  out  from  the  Alais  stone  in 
small  quantity,  (Berzelius.) 

5.  Copperas. — Dissolved  from  pyritic  masses  of  Cocke  Co., 
Tenn.  iron. 

6.  Hyposulphite  of  Soda. — Dissolved  from  the  Bishopville 
stone. 

7.  Hyposulphite  of  Magnesia. — Dissolved  from  the  Bishopville 
stone. 

8.  Chloride  of  Iron. — Dissolved  from  the  Claiborne  iron,  (Jack- 
son,)  and  from  Asheville  (N.  C.)  iron. 

9.  Chloride  of  Nickel. — Dissolved  from  the  Claiborne  iron, 
(Jackson.) 

10.  Chloride  of  Cobalt .. — Contained  in  red  rain  which  fell  during 
half  an  hour  at  Blankenberg,  Pays  Bas.,  Nov.  2d,  1819,  (MM. 
Meyer  and  Stoop.*) 

11.  Chloride  of  Calcium. — Dissolved  out  from  the  Bishopville 
stone. 

12.  Chloride  of  Sodium. — Found  in  the  Stannern  stone, 
(Scheerer.  )f 

13.  Chloride  of  Magnesium. — Dissolved  out  from  the  Bishop¬ 
ville  stone. 

14.  Soluble  Silica. — Dissolved  out  from  the  Bishopville  stone. 

15.  Apatite ? — In  small,  yellowish-green,  transparent  grains, 
(H  =  5'0,)  found  in  the  Richmond  stone. 

16.  Apatoid ,  {Shepard.) — Thus  named  from  its  resemblance 
to  apatite.  It  occurs  in  very  minute  quantity,  in  small,  yellow, 


*  Jour,  de  Phys.,  t.  lxi,  p.  469. 
t  Chladni,  ueber  Feuer-meteore,  Wien  1819,  p.  46. 
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semi-transparent  grains  in  the  Richmond  stone,  and  still  more 
sparingly  in  that  of  Bishopville.  H .  =  5  5.  It  fi  as  partially  be¬ 
fore  the  blowpipe  on  charcoal,  at  the  same  time  turning  black. 
With  borax  it  dissolves  into  a  yellowish-brown  glass.  It  does 
not  contain  phosphoric  acid. 

17.  Sphenomite ,  (Shepard.) — Thus  named  from  its  resem¬ 
blance  to  sphene.  It  occurs  in  brownish-grey  (with  a  tinge  of 
yellow,)  thin,  tabular  crystals.  H .  =  5  5.  Implanted  on  crystals 
of  black  pyroxene,  and  associated  with  anorthite  in  the  Juvenas 
stone.  Before  the  blowpipe,  it  fuses  readily  into  a  black  glass, 
which  is  magnetic.  It  dissolves  in  borax  with  effervescence, 
presenting  the  reaction  of  sphene.  It  is  soluble  in  nitric  acid, 
with  the  exception  of  a  heavy  white  powder,  insoluble  in  ammo¬ 
nia.  The  solution  contained  silicic  acid  and  lime. 

18.  Dyslytite,  (Shepard.) — Named  from  dwlviog ,  insoluble. 
It  is  a  blackish-brown  powder,  which  is  brought  to  view  by  the 
action  of  acids,  in  the  greater  number  of  meteoric  irons, — being 
present  in  them  in  proportions,  varying  from  0*25  to  2-25  p.  c.  It 
consists,  according  to  Berzelius,  of  a  phosphuret  of  iron,  nick¬ 
el,  and  magnesium.* 

19.  Mica. — Found,  in  a  single  instance,  in  small,  brownish- 
grey,  pearly,  scales,  attached  to  a  mass  of  nickeliferous  iron  weigh¬ 
ing  54  grs.,  from  the  meteoric  stone  of  Weston. 

20.  lodolite ,  (Shepard.) — Named  from  twc%,  violet-colored,  on 
account  of  its  violet  color.  Massive  ;  in  angular,  somewhat  roun¬ 
ded  grains,  (the  largest  jth  of  an  inch  in  diameter.)  Three  sets 
of  cleavages,  whose  relations  to  one  another  are  not  clearly  to  be 
made  out.  Color,  pale  smalt-blue.  Lustre,  vitreous :  semi-trans¬ 
parent :  brittle.  II. --55  ...  6-0.  Before  the  blowpipe,  it  fuses 
easily  and  attended  with  ebullition,  into  a  blebby,  colorless  glass, 
which  while  warm,  retains  a  pale  amethystine  tinge.  With  bo¬ 
rax,  it  dissolves  slowly  into  a  perfectly  colorless  and  transparent 
globule.  It  does  not  act  upon  clean  iron  wire,  when  heated  in 
powder  with  boric  acid.  In  the  state  of  powder,  it  was  slightly 
acted  upon  by  hydrochloric  acid.  Ammonia  threw  dowii  silica 
from  the  solution,  which  however  did  not  appear  to  retain  either 


*  Whether  the  silicon  1  have  found  in  this  insoluble  residue  in  the  Asheville  iron 
forms  an  ingredient  in  tfie  present  species,  or  belongs  to  an  independent  compound, 
I  am  unable  at  present  to  determine. 

/• 
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lime,  or  magnesia.  It  is  found  in  small  quantity,  diffused  through 
chladnite  in  th* *n stone  from  Bishopville. 

21.  Anorthite. — In  exceedingly  mi¬ 
nute,  transparent  crystals  of  the  form 
here  figured.  P  on  M  =  94. #  Also 
massive,  in  the  Juvenas  stone. 

22.  Chladnite ,  (Shepard.) — This 
species  is  named  in  honor  of  Chladni, 
the  scientific  founder  of  this  depart¬ 
ment  of  knowledge.  It  occurs  in  im¬ 
perfect  crystals,  some  of  which  are  nearly  an  inch  in  diameter, 
whose  primary  form  is  a  doubly  oblique  prism.  Their  general 
figure  approaches  very  closely  to  that  of  some  of  the  most  usual 
forms  of  feldspar  and  albite.  The  natural  faces  are  too  rough  to 
allow  of  measurement.  By  cleavage,  which  is  effected  with  great 
facility,  angles  of  120°  and  60°  are  readily  obtained.  Color  snow- 
white,  rarely  with  a  tinge  of  grey.  Lustre  pearly  to  vitreous. 
Translucent,  (in  undecomposed  fragments  semi-transparent.)  H. 
=  6-0... 6 *5.  Very  brittle.  Masses  half  an  inch  in  diameter  are 
easily  crushed  between  the  fingers.  Sp.  gr.  =  3T16.  Alone 
before  the  blowpipe  on  charcoal,  it  fuses  without  difficulty  and 
with  phosphorescence,  into  a  white  enamel ;  with  borax  very  slow¬ 
ly,  into  a  transparent  glass.  It  is  a  ter-silicate  of  magnesia.  It 
forms  more  than  two-thirds  of  the  Bishopville  stone. 

23.  Pyroxene. — This  species  is  found  in 
very  distinct,  black  crystals  in  the  Juvenas 
stone,  having  the  form  of  the  figure  in  the 
margin  (Rose).  It  likewise  occurs  in  large 
grained,  greenish  black,  individuals  in  the 
Stannern  stone,  and  of  a  pearl-grey  color  in 
that  of  Chassigny  and  many  others.  Fig.  2. 

24.  Chantonnite (Shepard). — Named  from 
the  Chantonnay  stone,  in  which  it  is  found, 
forming  compact,  black  veins  and  angular 
shaped  masses.  Fracture  subconchoidal.  H.  =  6  5... 7  0.  Sp. 
gr.  =  3-48.  Before  the  blowpipe,  it  melts  on  the  edges  into  a 
dull,  black  slag. 

- - 4 - - - - ' 

*  Prof.  G.  Rose  had  observed  twin-crystals  of  this  mineral  in  the  Juvenas  stone, 
but  he  had  suggested  that  they  belonged  to  the  species  Labradorite.  Ann.  de  Ch. 
et  de  Phys,  Tom.  xxxi,  p.  81. 


Fig.  2. 


Fig.  1 
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Fig.  3. 


Fig.  4. 


25.  Peridot. — In  very  perfect 
crystals,  (fig.  3,  Rose),  and  in 
rounded,  transparent  grains  in  the 
iron  of  Krasnojarsk ;  also  in 
irregularly  shaped  individuals 
of  a  pale,  greenish  yellow,  or 
greyish  white  color,  diffused 
through  most  of  the  meteoric 
stones. 

26.  Garnet .■ — In  small,  rich 
red  grains,  in  no  way  distinguish¬ 
able  from  the  variety  pyrope,  either  in  hardness,  color,  fracture, 
or  behavior  before  the  blowpipe.  In  the  Nobleboro  stone. 

27.  Limonite. — In  the  form  of  iron-ochre  upon  the  outside  of 
the  iron-masses,  and  of  iron  rust  upon  the  fresh  fracture  of  sev¬ 
eral  of  ^the  stones. 

28.  Clirome-ore. — In  crystals  (fig.  4)  in  the 
Ensisheim  stone,  and  in  grains,  in  that  of  Chas- 
signy.  It  likewise  occurs  in  numerous  mete¬ 
oric  irons. 

29.  Magnetic  Iron. — Found  massive  in  the 
seams  and  coatings  in  the  iron  of  Scriba ;  also 
in  the  form  of  a  black  powder  (mixed  with 

dyslytite)  as  a  residuum  after  the  solution  of  certain  irons  in 
the  acids. 

30.  Native  Iron. — Massive.  Sp.  gr.  =  7-26.. .7-5.  Color  iron- 
grey.  Tough.  Fracture  hackley  ;  subfibrous  to  granular.  When 
etched,  it  exhibits  on  its  polished  surfaces,  numerous  shining, 
steel-like  angular  freckles,  resembling  the  shining  points  which 
appear  in  certain  nickeliferous  irons,  especially  in  the  spaces  be¬ 
tween  the  raised  silvery  lines  in  the  Burlington  iron.  Scriba, 
N.  Y.,  and  Walker  Co.,  Ala. 

The  absence  of  nickel,  chrome  and  cobalt  in  the  Scriba  iron, 
rendered  its  meteoric  origin  for  a  time  doubtful  j  but  the  subse¬ 
quent  discovery  of  the  Walker  Co.,  Ala.  mass,  (weighing  165 
pounds,  and  therefore  too  large  to  have  been  the  product  of  the 
forge,  and  found  in  an  unsettled  region  where  iron-works  never 
existed,  moreover  possessing  the  drop-shaped  figure  of  several  ac¬ 
knowledged  meteor-masses,)  can  leave  no  doubt  of  its  extra-ter¬ 
restrial  source. 


Report  on  Meteorites. 


9 


31.  Nickeliferous  Iron. — Under  this  name  are  probably  includ¬ 
ed  two  or  more  species,  which  will  hereafter  be  distinguished  from 
each  other.  Sp.  gr.  =  6*5.. .8*0.  Generally  very  crystalline, 
though  sometimes  nearly  compact.  When  polished  surfaces  of 
this  alloy  are  acted  upon  by  dilute  nitric  acid,  they  generally  af¬ 
ford  very  beautiful  Widmannstattian  figures  ;  the  precise  arrange¬ 
ment  of  which  is  rarely  identical,  except  in  irons  from  one  and 
the  same  fall. 

32.  Native  Steel. — Massive.  Highly  crystalline  :  in  laminae 
generally  parallel,  sometimes  confusedly  crossing.  H.  =  6 -CL.  6 -5. 
Sp.  gr.  =  7*33... 7  4.  Color  steel-grey.  It  yields  very  delicate 
crystalline  lines  on  being  etched.  Randolph  Co.,  N.  C.,  and  Bed¬ 
ford  Co.,  Va. 

33.  Nickeliferous  Steel. — In  structure,  it  much  resembles  na¬ 
tive  steel.  H.  =  65.  Sp.  gr.  =  7-117.  Color  steel-grey,  inclined 
to  pinchbeck-red.  It  contains  (beside  iron  and  carbon)  nickel, 
copper  and  cobalt.  Otsego  Co.,  N.  Y. 

34.  Magnetic  Iron  Pyrites. - Primary 

form,  rhomboid.  Secondary  form,  a  modi¬ 
fied  six-sided  prism.  See  fig.  5. 

M  on  c  =  153°  30'. 
c  on  a  =  117  30. 

Cleavage  imperfect.  Brittle.  Lustre  steel¬ 
like  and  splendent.  Color  steel-grey  upon 
the  crystalline  faces ;  copper-yellow  on  frac¬ 
tured  surfaces.  Yery  liable  to  tarnish ;  of 
which,  steel-blue  and  red  form  the  most  frequent  tints.  The  crys¬ 
tals  are  generally  hollow,  or  possessed  of  spherical  cavities.  Like¬ 
wise  massive  and  foliated.  Sp.  gr.  =4-454,  (from  Cocke  Co.  ,Tenn ). 

The  crystals  above  described,  occur  lining  cavities  in  the  Rich¬ 
mond  stone  also,  under  a  more  highly  modified  form,  in  the 
Juvenas  stone.f 

35.  Schreibersite ,  (Shepard). — Named  in  honor  of  the  late  Carl 
von  Schreibers,  Director  of  the  Imperial  Cabinet  at  Vienna,  and 
a  well  known  author  on  meteorites.  In  small,  deeply  striated 
prisms ;  angles  indeterminate  ;  traces  of  cleavage  parallel  with  sides 
of  prism.  H.  =  4-00.  Lustre  imperfectly  metallic.  Color  brown¬ 
ish  black.  Streak  unaltered.  Opake.  Brittle.  Before  the  blow- 


*  See  Amer.  Jour,  1st  Ser.,  xvi,  201. 
t  Ann.  de  Chira.  et  de  Phys.,  t.  xxxi,  p.  87. 
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pipe,  it  emits  sulphurous  fumes ;  and  flows  without  ebullition  into 
a  black  glass,  which  is  magnetic.  With  borax,  it  melts  into  a 
deeply  yellow  colored  globule  while  hot,  which  on  cooling  be¬ 
comes  paler,  and  often  shows  a  tinge  of  green.  With  tin,  it 
forms  a  glass  colored  by  chrome.  The  iron  present,  appears  to  be 
accidental,  arising  from  the  adhesion  of  magnetic  iron  pyrites ; 
and  the  mineral  will  probably  be  found  on  complete  analysis  to 
be  a  sesqui-sulphuret  of  chromium.  Found  in  small  grains  (the 
largest  about  the  size  of  a  rice-grain)  in  the  Bishopville  stone. 

36.  Sulphur. — This  mineral  occurs  in  small,  semi-transparent 
grains  and  in  powder,  diffused  through  the  Bishopville  stone. 

37.  Plumbago. — Found  in  thin  coatings  between  the  layers 
of  meteoric  iron,  and  in  little  almond-shaped  balls,  dispersed 
through  the  same,  in  the  Cocke  Co.,  Tenn.  iron. 

As  the  whole  number  of  well  established  mineral  species  be¬ 
longing  to  mineralogy  does  not  exceed  three  hundred  and  sev¬ 
enty,  it  will  appear  from  the  foregoing,  that  the  meteoric  species 
already  recognized,  equal  one  tenth  those  of  our  earth.  The 
following  table  will  show  how  far  the  meteoric  species  are  com- 


mon  to  the  earth,  and  how  far  they  are  peculiar  to  the  meteors. 

Meteoric  species  common  to  the  earth. 

Meteoric  species  peculiar  to  meteor-masses. 

1.  Sulphurous  acid. 

1.  Yitriolic  nickel. 

2.  Epsom  salt. 

2.  Hyposulphite  of  soda. 

3.  Glauber’s  salt. 

3.  Hyposulphite  of  magnesia. 

4.  Copperas. 

4.  Chloride  of  iron. 

5.  Chloride  of  magnesium. 

5.  Chloride  of  nickel. 

6.  Chloride  of  sodium. 

6.  Chloride  of  cobalt. 

7.  Chloride  of  calcium. 

7.  Apatoid. 

8.  Soluble  silica. 

8.  Sphenomite. 

9.  Apatite  ? 

9.  Dyslytite. 

10.  Mica. 

10.  Iodolite. 

11.  Anorthite. 

11.  Chladnite. 

12.  Pyroxene. 

12.  Chantonnite. 

13.  Peridot. 

13.  Native  iron. 

14.  Garnet. 

14.  Nickeliferous  iron. 

15.  Limonite. 

1 5*  Native  steel. 

16.  Chrome-ore. 

16.  Nickeliferous  steel. 

17.  Magnetic  iron. 

17.  Schreibersite. 

18.  Magnetic  iron  pyrites. 

19.  Sulphur. 

20.  Plumbago. 
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The  following  is  a  list  of  seven  of  the  most  abundant  of  the 
meteoric  species,  (which  are  enumerated  in  the  supposed  order 
of  their  prevalence,)  in  the  aggregate  of  meteor-masses  at  present 
known. 


/ 


5.  Anorthite. 

6.  Native  iron. 

7.  Chladnite. 


1.  Nickeliferous  iron. 

2.  Peridot. 

3.  Pyroxene. 


4.  Magnetic  iron  pyrites. 

And  of  these,  it  is  probable,  that  No.  1  constitutes  y^ths  the 
weight  of  all  known  meteor-masses ;  while  the  seven  species  ta¬ 
ken  together,  form  £{jths  of  such  masses. 

The  four  species  out  of  these  seven  which  are  common  to  the 
earth,  (peridot,  pyroxene,  magnetic  iron  pyrites,  and  anorthite,) 
form  too  insignificant  a  part  of  the  crust  of  our  globe  to  enable 
us  to  give,  even  a  conjectural  expression,  in  numbers,  of  their 
amount. 

The  contrast  is  therefore  very  marked  between  the  mineral  com¬ 
position  of  the  meteor-masses  and  of  our  earth.  A  species  whose 
specific  gravity  is  above  7,  and  which  is  metallic  in  its  character, 
forms  T9oths  of  the  former,  while  all  the  analogous  species  (i.  e., 
those  belonging  to  the  order  metal,)  taken  together,  do  not  prob¬ 
ably  constitute  To  oV o  oth.  part  of  our  globe  !  This  remarkable 
discrepancy  however  will  be  much  diminished,  when  allowance 
is  made  for  the  loss  of  all  those  meteoric  stones  which  have  fal¬ 
len  in  early  times,  prior  to  the  period  in  which  mankind  have 
begun  to  collect  and  preserve  them.  From  the  peculiar  chemical 
composition  of  meteoric  stones,  it  is  plain,  that  unless  collected 
soon  after  their  fall,  they  would  cease  to  be  cognizable  :  whereas 
the  iron-masses  are  capable  of  withstanding  almost  indefinitely, 
the  action  of  the  atmosphere  and  other  destructive  agencies  to 
which  they  may  be  exposed  after  contact  with  our  earth. 

It  is  probable  then  that  -/-^ths,  at  least,  of  the  meteor-masses 
known,  fell  in  early  times ;  some  of  it  perhaps,  anterior  to  the 
existence  of  man  on  the  earth :  and  if  we  would  form  an  idea  of 
the  correspondence  between  the  metallic  and  the  stony  meteors 
of  those  times,  we  can  only  do  so  by  comparing  the  ratio  between 
the  two  during  a  fixed  modern  period,  within  which  the  masses 
of  both  kinds  have  been  observed.  Taking  the  last  one  hundred 
years  with  such  a  view,  we  find  in  the  weight  of  the  two  iron¬ 
falls  (Croatia,  1752,  and  Tennessee,  1835)  as  set  off  against  that 
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of  all  the  stones  for  the  same  length  of  time,  a  ratio  approxima¬ 
ting  that  of  one  (for  irons)  to  twenty  (for  stones.) 

The  preponderance  of  the  stony  minerals  in  meteor-masses 
would  also  appear  considerably  greater,  if  we  could  correctly  allow 
for  the  immense  loss  of  matter  which  on  the  explosion  of  a  meteor, 
must  often  accrue,  in  the  pulverization  of  a  body  so  weakly  cohe¬ 
rent  as  is  the  majority  of  the  stones.  The  clouds  from  whence  the 
showers  of  stones  have  so  often  been  seen  to  issue,  may  be  compos¬ 
ed  of  the  fine  dust  which  has  resulted  from  the  complete  rending 
of  such  bodies :  while  numerous  accounts  are  on  record,  of  the 
precipitation  for  hours  together  and  over  wide  areas  of  country, 
of  a  fine  impalpable  powder,  whose  chemical  composition  has  been 
found,  in  the  general,  to  correspond  with  that  of  meteoric  stones. 

But  after  every  allowance  is  made  on  the  above  mentioned 
grounds,  it  will  still  remain  true  that  a  prevailing  metallic  char¬ 
acter  and  a  high  specific  gravity,  characterize  the  meteoric  min¬ 
erals  when  compared  with  those  of  our  own  planet. 


Part  II. 

Chemistry  of  Meteor-Masses. 

The  chemical  elements  thus  far  known  to  exist  in  these  bodies, 
are  here  arranged  in  the  supposed  order  of  their  prevalence. 


1.  Iron. 

2.  Nickel. 

3.  Magnesium. 

4.  Oxygen. 

5.  Silicon. 

6.  Sulphur. 

7.  Calcium. 

8.  Aluminium. 

9.  Chromium. 

10.  Sodium. 


12.  Cobalt. 

13.  Carbon. 

14.  Phosphorus. 

15.  Chlorine. 

16.  Manganese. 

17.  Tin. 

18.  Copper. 

19.  Hydrogen. 

?  20.  Titanium. 

?  21.  Arsenic. 


11.  Potassium. 

The  above  elements  are  among  those  most  frequently  found 
entering  into  the  composition  of  the  crust  of  our  globe,  (includ¬ 
ing  also  its  atmosphere. )  The  individual  parallelism  in  the  two 
cases,  may  easily  be  seen  from  an  inspection  of  the  following 
table.  It  would  be  still  more  striking,  if  we  knew  how  to  make 
a  just  allowance  for  that  portion  of  meteoric  matter  (the  stony) 
which  has  fallen  in  early  times,  and  from  the  nature  of  its 
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chemical  constitution  has  either  suffered,  from  atmospheric  in¬ 
fluences,  a  total  decomposition,  or  at  least  become  so  much  al¬ 
tered  as  no  longer  to  be  distinguishable.  This  arrangement  of 
meteoric  elements,  like  that  given  above,  is  constructed  from  a 
view  of  the  totality  of  meteor-masses  at  present  known  to  be 
in  existence,  on  the  surface  of  our  globe.  The  terrestrial  ele¬ 
ments  .  being  arranged  also  as  nearly  as  possible  in  the  order  of 
their  abundance,  the  correspondence  they  sustain  to  the  meteoric 
group,  will  at  once  be  discerned  by  a  reference  to  the  numbers  by 
which  one  and  the  same  element  is  preceded  on  the  two  lists. 
The  seven  elements,  among  the  twenty-eight  terrestrial  series, 
not  yet  detected  in  meteors,  are  followed  each  by  a  star. 


Meteoric  Series. 


Terrestrial  Series. 


1.  Fe. 

2.  Ni. 

3.  Mg. 

4.  O. 

5.  Si. 

6.  S. 

7.  Ca. 

8.  Al. 

9.  Cr. 

10.  Na. 

11.  K. 

12.  Co. 

13.  C. 

14.  P. 

15.  Cl. 

16.  Mn. 

17.  Sn. 

18.  Cu. 

19.  H. 


1.  Ox. 

2.  Si. 

3.  Al. 

4.  Ca. 

5.  Mg. 

6.  Fe. 

7.  K. 

8.  Na. 

9.  S. 

10.  C. 

11.  H. 

12.  Mn. 

13.  Cl. 

14.  F* 

15.  P. 

16.  N* 

17.  Ba* 

18.  Zn* 

19.  Pb* 

20.  Cu. 

21.  As. 

22.  Sr* 


?20.  Ti. 
?  21.  As. 


23.  Sb* 

24.  Sn. 

25.  Cr. 

26.  Ti. 

27.  Ni. 

28.  Co. 
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It  is  scarcely  to  be  doubted  but  that  fluorine  will  soon  be  de¬ 
tected  in  meteoric  stones,  inasmuch  as  it  is  a  frequent  constituent 
both  of  mica  and  of  apatite ;  the  former  of  which  minerals,  in 
very  minute  quantity,  has  been  detected  in  the  Weston  stone, 
while  the  existence  of  apatite  has  been  rendered  highly  proba¬ 
ble,  if  not  certain,  in  the  Richmond  meteorite.  It  is  easy  to  con¬ 
ceive  that  several  other  terrestrial  elements  belong  to  the  meteors, 
which  from  their  volatility,  may  have  been  dissipated  and  lost  in 
our  atmosphere,  before  the  masses  to  which  they  originally  ad¬ 
hered  could  have  reached  the  ground. 

The  manner  in  which  the  meteoric  elements  are  associated  is 
readily  seen,  by  throwing  the  mineral  species  they  give  rise  to, 
into  four  groups  or  orders. 

Order  First. 

1.  Iron  (Fe,  Native  Iron),  and  Iron-alloys  (Fe*Ni,  Nickel - 
if er ons  Iron). 

2.  Sulphur  (S,  Sulphur ),  and  sulphurets  (Fe6S7,  Magnetic 
Iron  Pyrites :  Cr2lS3->S 'chreibersite). 

3.  Carbon  (C,  Plumbago ),  and  Carburets  (Fe*C,  Native  Steel : 
Fe^NCC.  Nickeliferous  Steel). 

4.  Phosphuret  (Fe  Ni  Mg*  P,  Dyslutite). 

?  5.  Silicet  (Fe^Si - ). 


Order  Second. 

1.  Oxides  (Fe203+H0,  Limonite :  Fe304,  Magnetic  Iron ; 
Cr203,  Chrome-ore). 

2.  Chlorides  (Fe  Cl :  Ni  Cl :  Ca  Cl :  Mg  Cl :  Na  Cl). 

Order  Third. 


1.  Oxygen  acids  (SiO3,  Soluble  Silica: 
acid). 


Order  Fourth. 


SO2,  Sulphurous 


1.  Sulphates  (MgO-f-SO3:  NaO-j-SO3:  NiO-f-SO3:  FeO-{- 
SO3). 

2.  Hyposulphites  (Na0-f-S202  :  MgO-f  S202). 

3.  Silicates  (Mg0+3Si03  Chladnite:  Silicates  of  magnesia, 
protox.  iron,  lime,  alumina,  soda  and  potassa,  Peridot ,  Pyrox¬ 
ene ,  Anorthite ,  Chantonnite ,  and  Garnet). 

?4.  Titaniate  ( - Sphenomite). 

?5.  Phosphate  {Apatite  ?) 
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The  following  is,  to  a  short  extent,  a  comparative  table  of  the 
most  abundant  chemical  compounds,  among  meteoric  and  terres¬ 
trial  minerals. 

Meteoric. 

1.  Iron  alloys. 

2.  Silicates  of  magnesia,  iron,  lime,  &c. 

3.  Sulphuret  of  iron. 

4.  Oxides  of  iron  and  chrome. 

5.  Chlorides  of  iron  and  nickel. 

Terrestrial. 

1.  Silicic  acid. 

2.  Silicates  of  alumina,  potassa,  soda  and  iron,  ( Feldspar ,  Al- 

bite  and  Mica. ) 

3.  Silicates  of  alumina,  lime,  magnesia  and  iron,  ( Hornblende , 

Pyroxene  and  Garnet). 

4.  Water. 

5.  Carbonates  of  lime,  magnesia  and  iron. 

6.  Sulphurets  of  iron. 

7.  Chlorides  of  sodium,  magnesium  and  calcium. 

8.  Oxides  of  iron  and  manganese. 

Part  III. 

Astropetrology. 

Under  this  general  head,  the  name  of  which  is  formed  like  that 
of  the  first  department,  (astrolithology,)  with  the  exception  of 
the  two  middle  syllables,  which  are  derived  from  the  word 
tibtqos,  a  rock,  instead  of  from  Xidog,  a  stone, — the  former  having- 
reference  to  an  individual  species,  the  latter  to  a  rock-mass,  it 
is  intended  to  embrace  information  of  the  same  general  nature  as 
that,  which,  in  respect  to  our  own  planet,  is  contained  under  Ge¬ 
ology.  Astropetrology  therefore,  will  very  naturally  have  two  de¬ 
partments  of  its  own :  viz.  Descriptive  and  Theoretical  Astrope¬ 
trology. 

1.  Desci'iptive  Astropetrology . 

Under  this  head,  the  various  rock-masses,  or  astropetrological 
species,  will  be  enumerated  and  arranged.  They  will  form  two 
classes,  each  having  three  orders. 
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CLASS  I.  METALLIC. 


Order  1st, 
Malleable, 
homoge¬ 
neous. 


Sec.  1.  Pure. 


Sec.  2.  Alloyed.  - 


Closely 

crystalline. 


Coarsely 

crystalline. 


< 


V 


5  Scriba,  N.  Y. 

^  Walker  Co.,  Ala. 
Green  Co.,  Tenn. 
Texas. 

Dickson  Co.,  Tenn. 
Burlington,  N.  Y. 
f  De  Kalb  Co.,  Tenn. 
J  Asheville,  N.  C. 

<  Guildford,  N.  C. 
^Carthage,  Tenn. 
Order  2d,  gec<  i  Amygdalo-peridotic,  Krasnojarsk,  Siberia. 

hoten^gee,<  ^ec‘  Amygdalo-pyritic,  Lockport( Cambria), N.Y. 

neous.  !  Sec.  3.  Pyrito-plumbaginous, Cocke  Co.,  Tenn. 


Order  3d,  j  Sec.  1.  Pure,  - 
Brittle.  j^gec>  2.  Alloyed. 


Order  1st, 
Trachy- 
tic. 


CLASS  II.  STONY. 
Sec.  1.  Peridotic, 


Bedford  Co.,  Pa. 
Randolph  Co.,  N.  C. 
Otsego  Co.,  N.  Y. 


•  i  ( Weston,  Conn. 
Coarse  grained,  ]  -r,  •  u  ir 

°  ;  (  Richmond,  V  a. 


Fine  grained, 


Sec.  2.  Pyroxenic, 

Sec.  3.  Chladnitic, 

Sec.  4.  Carbonaceous, 

( Sec.  1.  Homogeneous, 
Trappean. )  Sec.  2.  Porphyritic,  - 
Order  3d,  ( 

Pumice-like. ) 


Order  2d, 


Nobleboro,  Me. 

I  Little  Piney,  Mo. 
Juvenas,  France. 
Bishopville,  S.  C. 
ColdBokkeveld,Af. 

Chantonnay,  France. 
Renazzo,  Italy. 

Waterville,  Me. 


Theoretical  Astropetrology. — The  few  facts  known  under  this 
head,  (i.  e.  which  relate  to  the  origin  and  formation  o i  meteor- 
masses,  the  changes  they  have  undergone  from  the  various  con¬ 
ditions  in  which  they  have  been  placed,  and  speculations  regard¬ 
ing  any  traces  of  life  they  may  contain, )  have  induced  me  to  post¬ 
pone  any  detail  of  them,  to  a  fuller  report  on  this  branch  of  knowl¬ 
edge,  which  I  hope  to  submit  to  the  Association  at  a  future  period. 


Part  IY.  Summary  of  American  Meteor-masses. 

CLASS  I. 

Order  ls£.  Section  1st. 

1.  Scriba,  (Oswego,)  N.  Y.  Found  1834.  Described  1841. 
Shepard.  Weight  8  lbs. 
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2.  Walker  Co.,  Ala.  Found  1832.  Described  1S45.  Troost. 
Weight  165  lbs. 

Section  2d.  Closely  Crystalline. 

3.  Green  Co.,  Tenn.  Found  1842.  Described  1845.  Troost. 
Weight  20  lbs. 

4.  Claiborne,  Ala.  Found  1834.  Described  1838.  Jackson. 
Weight  about  40  lbs. 

5.  Livingston  Co.,  Ky.  Described  1846.  Troost. 

6.  Dickson  Co.,  Tenn.  Fell  July  or  August,  1835.  Described 
1845.  Troost.  Weight  9  lbs. 

7.  Texas,  (Red  River.)  Found  1808.  Described  by  Gibbs  and 
Silliman,  Sen.  Weight  1700  lbs. 

8.  Burlington,  N.  Y.  Found  1819.  Described  1844.  Silli¬ 
man,  Jr.  Weight  about  150  lbs. 

Coarsely  Crystalline. 

9.  DeKalb  Co.,  Tenn.  Described  1845.  Troost.  Weight 
36  lbs. 

10.  Asheville,  N.  C.  Described  1839.  Shepard.  Weight 
about  30  lbs. 

11.  Guilford,  N.  C.  Found  1820.  Described  1841.  Shep¬ 
ard.  Weight  28  lbs. 

12.  Carthage,  Tenn.  Described  1846.  Troost.  Weight 
280  lbs. 

13.  Jackson  Co.,  Tenn.  Described  1846.  Troost. 

Order  2 d.  Section  2d. 

14.  Lockport,  (Cambria,)  N.  Y.  Found  1818.  Described  1845. 
Silliman,  Jr.  Weight  36  lbs. 

Section  3d. 

15.  Cocke  Co.,  Tenn.  Described  1840.  Troost.  Weight 
about  2000  lbs. 

Order  3 d.  Section  1st. 

16.  Randolph  Co.,  N.  C.  Found  1822.  Described  1846. 
Shepard.  Weight  about  2  lbs. 

17.  Bedford  Co.,  Pa.  Found  1828.  Described  1846.  Shep¬ 
ard.  Weight  a  few  ounces. 

Section  2d. 

18.  Otsego  Co.,  N.  Y.  Found  1845.  Described  1846.  Shep¬ 
ard.  Weight  276  grs. 
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Appendix  to  Class  I. 

19.  Buncombe  Co.,  N.  C.  Found  1845.  Described  1846. 
Shepard.  Weight  27  lbs. 

20.  Grayson  Co.,  Va.  J.  B.  Rogers. 

21.  Roanoake  Co.,  Va.  W.  B.  Rogers. 

22.  White  Mountains,  (near  Franconia,)  N.  H.  Described 
1846.  Shepard.  Weight  about  20  lbs. 

CLASS  II.  Order  lstf.  Section  1st. 

Coarse  Grained. 

1.  Weston,  Conn.  Fell  Dec.  14,  1807.  Described  by  Silli- 
man,  Sen.,  and  Kingsley.  Weight  about  300  lbs. 

2.  Richmond,  Va.  Fell  June  4, 1828.  Described  by  Shepard. 
Weight  4  lbs. 

Fine  Grained. 

3.  Nobleboro,  Me.  Fell  Aug.  7,  1823.  Described  by  Cleave- 
land  and  Webster.  Weight  about  5  lbs. 

4.  Nanjemoy,  Md.  Fell  Feb.  10,  1825.  Described  by  Car¬ 
ver  and  Chilton.  Weight  16  lbs. 

5.  Sumner  Co.,  Tenn.  Fell  May  9,  1827.  Described  by  Sey- 
bert.  Weight  11  lbs. 

6.  Forsyth,  Ga.  Fell  May  8,  1829.  Described  by  Silliman, 
Sen.,  and  Shepard.  Weight  about  36  lbs. 

7.  Little  Piney,  Mo.  Fell  Feb.  13,  1839.  Described  by  Her¬ 
rick  and  Shepard.  Weight  about  50  lbs. 

Section  2d. 

8.  Bishopville,  S.  C.  Fell  March,  1843.  Described  by  Shep¬ 
ard.  Weight  13  lbs. 

Order  3  d. 

9.  Waterville,  Me.  Fell  Sept.,  1826.  Described  by  Shepard. 
Weight  about  3  ounces. 

Appendix  to  Class  II. 

10.  At  Sea,  lat.  30°  58'  N.,  Ion.  70°  25'  W.  Fell  June  20, 
1809.  Described  by  Gatewood.  Weight  6  ounces. 

11.  Caswell  Co.,  N.  C.  Fell  Jan.  7,  1810.  Described  by 
Madison.  Weight  3  lbs. 

The  descriptions  of  the  foregoing  American  localities,  so  far  as 
they  have  not  heretofore  been  published,  will  conclude  the  pres¬ 
ent  report ;  and  will  appear  in  the  next  number  of  this  Journal. 
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CLASS  I.  METALLIC. 

Order  First.  Malleable ,  homogeneous. 

Section  1st.  Pure. 

1.  Walker  county ,  Alabama. — This  mass  was  described  by 
Dr.  Troost  in  Yol.  xlix,  p.  344,  ( 1S45. )  Through  the  assistance  of 
Dr.  I.  F.  Sowell,  of  Athens,  Ala.,  I  am  able  to  supply  a  few  addi¬ 
tional  details,  concerning  the  occurrence  of  this  unusually  inter¬ 
esting  specimen.  Dr.  Sowell  observes,  that  “  the  existence  of 
this  iron  was  made  known  to  me  in  1839  or  ’40 ;  and  I  was  in 
treaty  for  it  during  two  or  three  years,  before  being  able  to  obtain 
possession  of  it.  The  original  mass  was  irregularly  oval,  resem¬ 
bling  the  figure  here  sketched. 


“  It  was  without  any  abrupt  prominences  or  depressions,  and 
was  covered  by  a  smooth,  black  crust.  It  was  found  with  the  lar¬ 
ger  end  buried  in  the  ground,  leaving  a  portion  of  the  smaller  ex¬ 
tremity  projecting  above  the  soil, — suggesting  the  idea,  that  it  was 
driven  into  the  ground  by  the  force  of  its  fall.  Upon  this  smaller 
end,  the  finder  (Mr.  Speaks)  placed  his  foot  to  rest,  while  abroad 
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on  a  hunting  excursion.  Its  unusual  appearance  attracted  his 
attention,  and  led  him  to  remove  it  to  his  house  as  something 
valuable.  The  mass  was  found  remote  from  any  settlement,  in 
an  uncultivated  and  rather  unfrequented  region.  Its  weight  was 
one  hundred  and  sixty-five  pounds.’5 

This  iron  does  not  afford  by  etching,  the  Widmannstattian  fig¬ 
ures  ;  although  it  exhibits  glistening  freckles,  or  angular  spots  of 
the  size  of  fine-grained  gunpowder,  which  are  occasionally  in¬ 
termingled  with  shining  lines  and  fibres.  Sp.  gr.  —  7*265. 

It  consists  of  iron  99-89,  with  traces  of  calcium,  magnesium 
and  aluminium,  in  the  order,  as  to  quantity,  in  which  they  are 
enumerated, — the  calcium  being  most  abundant. 

2.  Scriba,  ( Osivego ,)  N.  Y. — My  description  of  this  mass  was 
published  in  Yol.  xl,  p.  360,  (1841.)  To  that  account  may  now 
be  added  the  statement  of  Mr.  John  G.  Pendergast,  communicated 
to  me  in  a  letter  dated  July  15,  1846.  “  I  saw  a  mass  of  iron  at 

Oswego  in  1834,  in  the  possession  of  Mr.  Rathbun,  (a  black¬ 
smith,)  which  I  judged  to  be  meteoric.  Mr.  R.  had  obtained  it 
on  that  day  from  his  collier,  who  had  been  down  to  deliver  a  load 
of  charcoal,  and  stated  that  he  found  it  in  the  woods,  some  where 
in  the  vicinity  of  his  coal-pit.  The  circumstance  of  its  being 
found  in  the  forest,  together  with  its  size  and  form,  induced  me 
at  the  time  to  believe  it  to  be  meteoric  iron.  The  mass  in  all 
probability,  was  originally  globular  in  form,  but  from  having  been 
highly  ignited,  and  striking  the  earth  (perhaps  on  a  stone)  with 
great  force,  a  flattening  in  its  shape  was  produced,  like  that  which 
would  be  occasioned  in  a  round  lump  of  putty,  if  thrown  against 
a  board.  I  was  fully  satisfied  that  the  form  it  possessed,  could 
have  been  imparted  in  no  other  way.55 

The  foregoing  contains  but  little  beyond  the  testimony  of  a 
second  witness,  to  the  conditions  under  which  the  mass  was  found. 
It  appeared  important  however,  to  omit  no  circumstance  relative 
to  its  discovery,  for  the  reason  that  it  does  not  possess  that  pecu¬ 
liar  chemical  composition,  which  has  heretofore  been  regarded  as 
confirmatory  of  the  extra-terrestrial  origin  of  similar  productions, 
and  on  which  account,  I  hesitated  in  my  first  notice  to  include 
it  among  undoubted  meteoric  irons.  Its  resemblance  however,  to 
the  Walker  county,  Ala.,  iron,  not  only  in  composition,  but  in  the 
generally  smooth  surface  and  black  color  of  its  crust,  and  still 
more,  in  the  freckled  figures  developed  upon  its  polished  sections 
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by  nitric  acid,  establishes  an  analogy  of  the  most  marked  kind 
between  the  two  bodies.  And  as  it  seems  unreasonable  to  ascribe 
the  large  drop-shaped  mass  of  Alabama,  either  to  a  terrestrial  or 
an  artificial  source,  I  feel  authorized  in  claiming  a  meteoric  origin 
for  them  both. 

Section  2 d.  Alloyed.  Sub-section ,  closely  crystalline. 

3.  Babb's  Mill ,  10  miles  north  of  Greenville ,  Green  county , 
Tennessee. — This  mass  was  described  by  Dr.  Troost  in  Vol.  xlix, 
p.  342,  (1845.)  Judge  Peck  has  afforded  me  (under  date  of  Dec. 
14,  1845)  some  additional  particulars,  relating  to  the  locality,  from 
whence  he  had  obtained  a  specimen,  in  its  natural  condition.  His 
remarks  are  as  follows :  “  Of  the  two  masses  found  in  Green  coun¬ 
ty,  the  first,  as  well  as  I  can  recollect,  weighed  twelve  or  thirteen 
pounds ;  the  other  which  I  have,  weighs  upwards  of  six  pounds. 
The  former  was  injured  by  having  been  heated  and  cut.  It  ex¬ 
hibited  however,  a  crystalline  structure,  when  small  portions  were 
torn  or  broken  asunder,  though  the  grains  were  very  small.  It 
was  homogeneous  ;  and  formed  as  malleable  and  tough  an  iron,  as 
I  have  ever  seen.  The  second  mass  (of  about  six  pounds)  I  was 
fortunate  enough  to  obtain,  just  as  it  was  found.” 


Fig.  7. 


This  specimen  was  in  the  mest  obliging  manner  transferred  to 
me,  in  exchange,  by  Judge  Peck;  and  with  the  exception  of  a 
few  hundred  grains  taken  from  an  angle,  has  been  preserved  pre- 
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cisely  in  its  original  shape.  It  exhibits  in  the  most  perfect  man¬ 
ner  that  peculiar  moulding  (consisting  of  somewhat  irregular  ba¬ 
sin-shaped  depressions  of  various  sizes,  connected  with  blunt 
rounded  angles  and  edges)  which  marks  so  many  of  these  pro¬ 
ductions.*  A  wood-cut  does  but  inadequately  render  these  appa¬ 
rent.  The  black  coating  of  oxyd  of  iron,  so  often  investing  me¬ 
teoric  iron,  is  here  nearly  replaced  by  broad  patches  of  a  thin, 
yellowish,  ochrejt  brown  incrustation. 

Sp.  gr.  =7*548.  It  is  close  grained  and  perfectly  compact, 
taking  a  very  high  polish,  and  exhibiting  at  the  same  time,  a. 
color  rather  whiter  than  that  of  steel.  It  shows  no  crystalline 
figures  on  being  corroded  with  nitric  acid  ;  although  on  very  close 
inspection,  minute,  whitish  spots,  (isolated  and  collected  into 
patches,)  may  be  seen  here  and  there,  scattered  without  order 
over  the  surface.  When  broken,  it  presents  a  fine  granular  tex¬ 
ture,  attended  by  a  high  silvery  lustre. 

Dr.  Troost  found  the  mass  he  obtained  to  contain,  iron  87*58, 
nickel  12*42,  remarking  however  that  the  ratio  of  the  nickel  given 
was  probably  too  high,  and  that  the  compound  might  contain 
other  ingredients.  My  own  specimen  affords  me,  iron  85*30, 
nickel  14*70,  with  traces  of  calcium,  magnesium  and  aluminium. 

4.  Claiborne ,  Alabama. — Yol.  xxxiv,  p.  332,  (1838.)  Yol. 
xlviii,  p.  145,  (1845.) 

5.  Livingston  county ,  Kentucky. — Yol.  ii,  ii  Ser.,  p.  357,  ( 1846. ) 

6.  Dickson  county ,  Tennessee. — Yol.  xlix,  p.  337,  (1845. ) 

7.  Texas ,  [Red  River.) — Yol.  iii,  p.  44,(1821.)  Yol.  viii,  p. 
218,(1824.)  Yol.  xvi,  p.  217,  (1830.)  Yol.  xxvii,  p.  382,  (1835.) 
Vol.  xxxiii,  p.  257,  (1838.)  Yol.  xliii,  p.  358,  (1842.)  Yol.  ii, 
ii  Ser.,  p.  372,  (1846.) 

8.  Burlington ,  Otsego  county ,  N.  W. — This  mass  (originally 
150  lbs.  in  weight)  was  described  by  Prof.  Silliman,  Jr.,  in  Yol.  xlvi, 
p.  401,  ( 1844. )  It  was  ploughed  up  by  a  farmer,  near  the  north  line 
of  the  town,  sometime  prior  to  1819.  Portions  were  cut  from  it, 


*  Having  observed  that  this  kind  of  surface  occurs  in  masses  of  artificial  iron, 
both  cast  and  malleable,  if  it  have  been  a  long  time  exposed  to  the  action  of  weath¬ 
er,  (as  in  iron  palings  and  posts,  as  well  as  in  old  cannon,)  1  cannot  avoid  attribu¬ 
ting  the  pitted,  indented  outside  of  the  meteoric  irons,  in  part,  to  terrestrial  influ¬ 
ences,  which  have  acted  upon  masses  not  perfectly  homogeneous  either  in  compo¬ 
sition  or  in  density.  For  this  reason  perhaps,  the  Lockport  iron,  which  is  very 
much  charged  with  amygdaioidal  kernels  of  magnetic  iron  pyrites,  presents  an  un¬ 
commonly  pitted  and  jagged  surface. 
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from  time  to  time,  by  the  discoverer’s  blacksmith,  for  agricultural 
uses ;  until  its  weight  was  diminished  to  about  a  dozen  pounds, 
when  it  fortunately  fell  into  the  hands  of  Prof.  Hadley,  of  Geneva, 
N.  Y.,  to  whom  I  am  indebted  for  a  conical  lump,  (weighing  nine 
pounds,)  which  must  have  formed  a  somewhat  pointed  extremity 
of  the  original  mass.  From  the  base  of  this,  a  slice  was  taken, 
leaving  a  lump  of  five  pounds  of  the  annexed  form.  Its  sides 
show  for  the  most  part,  the  natural  crust  of  the  iron ;  but  where  this 
is  not  the  case,  the  surface  has  been  cut  and  polished,  or  is  coarsely 
crystalline  with  large  tetrahedral  and  sub-hackley  faces,  occa¬ 
sioned  by  the  breaking  off  of  what  were  apparently  projecting 
prongs.  Its  polished  faces  show  a  very  high  lustre,  with  a  color 
of  nearly  the  same  whiteness  as  German  silver.  Held  at  a 
proper  angle,  they  discover  very  distinctly  the  same  crystalline 
characters,  which  are  still  more  distinctly  brought  out  by  the  ac- 


Fig.  8. 


tion  of  acids.  The  etched  surface  is  illustrated  in  the  accompa¬ 
nying  figure.  The  pattern  is  strikingly  peculiar,  as  well  as  beau¬ 
tiful.  The  bright  shining  veins,  which  resist  the  action  of  the 
acid,  are  rarely  nearer  together  than  the  T'3th  or  ¥'5th  of  an  inch ; 
and  these  in  place  of  being  continuous,  are  interrupted  at  frequent 
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intervals.  In  their  course  also,  they  frequently  exhibit  little  tri¬ 
angular  enlargements,  the  sides  of  the  triangles  curving  inwards. 
The  surface  included  between  the  shining  lines,  and  which  forms 
at  least  T®  ths  of  the  whole,  is  every  where  finely  freckled  as  if 
depending  upon  a  granular  texture,  and  even  bears  some  analogy 
to  what  is  familiarly  known  as  crystallized  tin,  or  Moiree  met - 
allique. 

Its  hardness  is  very  unusual,  no  iron  with  which  I  am  ac¬ 
quainted  offering  on  the  whole,  so  much  resistance  to  the  opera¬ 
tion  of  slitting.  Mr.  Rockwell  gives  as  its  composition,  iron 
92*291,  and  nickel  8*146,  My  own  result  in  a  single  analysis,  is 
as  follows : 


Iron, 

Nickel, 

Insoluble, 
Sulphur  and  loss, 


95*200 

2*125 

•500 

2*175 


100*000 


Sub-section,  coarsely  crystalline. 

9.  De  Kalb  county ,  Tennessee. — Yol.  xlix,  p.  341,  (1845.) 

10.  Asheville ,  {Baird’s plantation,  near  French  Broad  River , 
six  miles  north  of  Asheville , )  Buncombe  county ,  North  Carolina. 
— Yol.  xxxvi,  p.  81,  (1839,)  and  Die  Meteoriten,  von  P.  Partsch, 
Wien,  1843,  s.  116. 

As  this  county  has  of  late  afforded  two  other  localities  of  mete¬ 
oric  iron,  I  have  taken  pains  to  ascertain  as  nearly  as  possible  the 
exact  position  of  each.  The  Hon.  T.  J.  Clingman  informs  me, 
that  this  locality  is  six  miles  north  of  Asheville,  on  the  estate  of 
Col.  Baird,  who  is  of  opinion  that  other  fragments  may  there  be 
found,  as  he  has  within  two  years  observed  small  pieces  of  rusty 
iron  in  the  same  field  from  Avhich  Dr.  Hardy’s  mass  was  obtained. 

Farther  experiments  on  the  composition  of  this  iron,  enable  me 
to  add  to  what  was  before  made  known,  that  it  contains  cobalt, 
magnesium  and  phosphorus ;  and  that  the  nickel  is  sometimes 
present  in  a  ratio  as  high  as  5  p.  c.,  while  the  silicon  is  consider¬ 
ably  below  0*5  p.  c.,  as  formerly  quoted. 

1 1.  Guildford  county ,  North  Carolina,. — Yol.  xl,  p.  369,  ( 1841, ) 
and  Die  Meteoriten,  von  P.  Partsch,  s.  114. 

12.  Carthage ,  Tennessee. — Yol,  ii,  ii  Ser.,  p.  356,  (1846.) 

13.  Jackson  county ,  Tennessee. — Yol.  ii,  ii  Ser.,  p.  357,  (1846.) 


Report  on  Meteorites. 


oz 


Order  Second.  Malleable ,  heterogeneous. 

Section  Is/.  Amygdaloidal.* 

14.  Hommoney  Creek,  near  base  of  Pisgah  Mountain,  ( ten 
miles  west  of  Asheville,)  Buncombe  county,  North  Carolina. 

The  present  iron  was  brought  to  light  through  the  perseverance 
of  the  Hon.  T.  J.  Clingman,  of  Asheville,  to  whose  liberality  I 
am  indebted  also  for  the  possession  of  so  interesting  an  object. 
He  informed  me  in  March,  1846,  that  while  in  the  adjoining 
county  of  Haywood,  he  had  accidentally  been  told  by  a  Mr.  Clarke, 
that  his  son  had  a  mass  of  ore,  five  or  six  pounds  in  weight,  that 
was  very  black  and  heavy,  and  which  they  could  not  break  with 
a  sledge-hammer,  though  they  were  able  to  indent  its  surface. 
Mr.  C.  was  disappointed,  on  visiting  the  son,  to  find  the  piece 
had  been  mislaid  and  probably  lost.  His  description  howev¬ 
er,  agreed  closely  with  that  given  by  the  father.  He  learned 
also  from  the  young  man.  that  the  mass  had  the  appearance  of 
having  been  melted,  one  side  being  flattened,  while  from  other 
parts  of  it,  there  were  projections  (“spurs”)  as  long  as  a  man’s 
finger,  which  he  could  batter  down  with  a  stroke  of  the  hammer. 
He  said  he  obtained  it  a  year  before  in  Buncombe  county,  in  a  field, 
where  he  was  of  opinion  that  more  of  the  same  might  be  found. 
Mr.  C.  afterwards  visited  the  neighborhood  in  which  the  specimen 
occurred :  and  was  there  assured  by  a  young  man,  that  he  had 
seen  the  piece  that  the  Clarkes  had  described,  and  that  he  knew 
of  another  much  larger  piece,  similar  to  it,  at  an  old  house  on  the 
Clarke  farm,  where  the  smaller  had  been  found. 

On  procuring  the  mass,  (which  weighed  nearly  twenty-seven 
pounds,)  Mr.  C.  communicated  to  me  the  following  particulars 
respecting  it,  which  may  perhaps  be  given  in  this  place  as  gen¬ 
erally  descriptive  of  its  aspect.  “It  is  rather  flat  on  one  side,  as 
though  it  had  been  laid  when  semi-fluid  on  a  somewhat  plane 
surface,  while  its  other  sides  are  irregular,  with  cavities  and  va¬ 
rious  inequalities.  It  has  no  appearance  of  ever  having  been 

*  The  present  mass  having  been  discovered  since  the  classification  of  the  previous 
paper  was  made,  it  becomes  necessary  to  create  a  new  section  for  the  reception 
of  this  remarkable  variety.  In  some  respects,  it  resembles  the  amygdalo-peridotic 
species  from  Siberia  and  Atacama.  It  differs  however,  from  them  both,  in  the 
more  diminutive  cavities,  and  still  more  in  this,  that  these  cavities  are  almost 
completely  empty.  The  term  amygdaloidal  therefore,  is  here  applied,  in  analogy 
with  its  use  in  geology,  for  describing  the  vesicular  traps. 
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hammered,  and  externally  looks  like  a  cinder  from  a  black¬ 
smith’s  fire.”  (At  first,  from  not  having  seen  any  vesicular  me¬ 
teoric  iron,  Mr.  C.  was  led  to  question  its  genuineness.)  “But 
it  is  too  large,  and  much  too  heavy  to  be  compared  with  cin¬ 
der.  It  has  some  malleability,  though  it  may  be  broken  if  struck 
on  its  thinner  projections  and  edges.  Its  knotted  appearance, 
toughness  and  malleability,  together  with  the  peculiar  form  of 
the  broad  side,  or  bottom,  and  that  of  the  large  end,  indicating 
that  a  greater  than  human  force  must  have  been  applied  to  the 
mass,  and  evincing  that  it  was  cleft  by  an  explosion  from  some 
large  body,  lead  me  on  the  whole,  to  rest  in  the  inference,  that 
it  is  of  foreign  origin.”  Mr.  C.  likewise  remarked,  that  its  ex¬ 
ternal  appearance  would  be  well  conceived  of,  if  we  supposed  an 
ordinary  mass  of  meteoric  iron  to  be  thrown  into  a  forge-fire,  and 
when  thoroughly  fused  at  its  surface,  suddenly  to  be  withdrawn 
and  cooled. 


Fig.  9. 


Its  shape  may  be  judged  of  by  the  above  figure.  As  frequently 
happens  with  these  productions,  a  general  conception  may  best 
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be  obtained  by  likening  them  to  some  familiar  objects :  this  spe¬ 
cimen  strikingly  reminds  one  of  the  head  of  a  reptile.  As  figured, 
it  reposes  on  its  flat  and  broad  side,  and  the  dark  shadow  at  the 
left,  is  in  the  place  of  the  nearly  vertical  section,  supposed  to 
represent  the  junction  of  the  animal's  head  with  its  body.  It 
measures  eleven  inches  in  length,  by  seven  in  breadth ;  and  is 
four  in  thickness  at  the  thicker  end,  while  at  the  upper  extremity 
of  our  figure,  it  is  not  above  two  and  a  half,  and  on  the  right 
and  lower  edge,  it  thins  down  to  little  above  one  inch.  Its  sur¬ 
face  is  rather  tuberose  and  jagged,  than  pitted  with  regular  de¬ 
pressions.  Color  various  shades  of  brown  to  black,  and  some¬ 
what  variegated  (especially  in  the  bottoms  of  the  cavities)  with 
an  ash  colored  earthy  matter.  This  last  was  undoubtedly  de¬ 
rived  from  the  circumstance,  that  the  mass  was  for  a  considerable 
time  employed  as  a  support  for  fuel  in  the  fireplace  of  a  farmer’s 
kitchen.  Upon  the  under  side,  there  adheres  over  a  few  inches, 
a  crust  of  an  earthy,  black  amygdaloid,  scarcely  distinguishable, 
unless  freshly  broken,  from  the  iron  itself;  and  in  one  spot, 
nearly  buried  within  the  substance  of  the  iron,  a  few  grains  of  a 
dull,  yellowish,  gray  olivine  were  noticed,  similar  to  those  found 
in  the  Bitburg  iron.  Near  the  surface,  and  especially  upon  the 
thinner  edge  and  at  the  small  extremity  of  the  mass,  its  structure 
is  eminently  vesicular,  the  cavities  being  from  one-fourth  to  one- 
twentieth  of  an  inch  in  diameter,  sometimes  distinct,  at  others 
running  together,  and  generally  lined  with  a  black  powder.  But 
as  the  distance  increases  to  an  inch  from  the  surface,  the  cavities 
grow  smaller  and  more  remote  from  one  another.  No  deeper 
section  than  one  inch  has  yet  been  made  in  the  mass  ;  it  is  there¬ 
fore  possible,  that  the  central  portions  may  be  nearly  compact. 
The  fresh  fracture  has  a  color  and  lustre,  intermediate  between 
steel  and  magnetic  iron-pyrites.  Etched  surfaces,  excepting 
where  the  structure  is  highly  vesicular,  exhibit  the  most  delicate 
Widmannstattian  figures,  consisting  of  very  minute  and  thickly 
interspersed  triangular  figures,  distinct  enough  to  be  easily  seen 
with  the  naked  eye,  but  under  a  microscope  exceedingly  beau¬ 
tiful.  They  resemble  somewhat  in  this  respect,  the  Bitburg  iron, 
to  which  it  also  approximates  in  the  tuberose  conformation  of  the 
exterior  surface. 

Hardness  about  that  of  grey  cast  iron.  Sp.  gr.  7*32. 
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It  is  composed  of  iron,  (with  traces 
of  chromium  and  cobalt,) 

Nickel, . 0'23 

Carbonaceous,  insoluble  matter  and  loss,  1*58 

10000 

The  yellowish,  olivine-like  grains  consist  of  silicic  acid,  lime, 
magnesia,  and  oxyd  of  iron. 

Section  3 d.  Amygdalo-pyritic. 

15.  Lockport ,  ( Cambria ,)  New  York. — Vol.  xlviii,  p.  388, 
(1845.)  Vol.  ii,  ii  Ser.,  p.  374,  (1846.)  In  addition  to  the 
nickel,  copper,  phosphorus  and  silicon,  found  in  this  iron  by 
others,  I  have  detected  cobalt. 

Section  kth.  Pyrito-plumbaginous. 

16.  Black  Mountain ,  head  of  Swannanoah  River ,  eastern  line 
of  Buncombe  county,  {fifteen  miles  east  of  Asheville,)  N.  C. — 
My  first  knowledge  of  this  iron  was  derived  from  a  remark,  con¬ 
tained  in  a  letter  from  Hon.  T.  J.  Clingman,  dated  Feb.  17,  1846, 
to  the  following  effect :  “  Dr.  Hardy  informs  me  that  he  gave  a 
very  remarkable  looking  specimen  of  meteoric  iron  found  in  this 
county,  (Buncombe,)  to  the  late  Col.  Nicholson  of  Charleston, 
S.  C.,  who  died  at  Abbeville  in  that  state,  six  or  seven  years  ago.” 
Being  in  Charleston,  I  applied  to  the  executors  of  Col.  N.  for  infor¬ 
mation  respecting  that  portion  of  his  effects,  which  would  be  likely 
to  include  this  specimen ;  but  my  inquiries  were  without  success. 
Previous  to  this  date  however,  I  had  been  informed  by  Prof. 
Tuomey,  who  was  then  the  state  geologist,  that  he  had  seen  a 
specimen  of  malleable  iron  in  the  cabinet  of  Dr.  Barratt  of  Abbe¬ 
ville,  which  led  me  to  address  a  letter  to  this  gentleman,  relative 
to  the  subject,  from  whom  I  received  the  following  note,  dated 
June  1,  1846,  accompanied  by  the  specimen  itself.  “  I  can  fur¬ 
nish  you  with  little  that  is  definite  concerning  its  history.  The 
year  Col.  Nicholson,  of  Charleston,  died,  he  had  obtained  it  in 
Pendleton  or  Greenville  District.  It  was  given  to  him  by  some 
person,  who  had  picked  it  up  as  a  meteorite.  Col.  N.  gave  it  to 
me,  as  I  was  the  only  person  in  this  part  of  the  country  who  pre¬ 
served  such  objects.  I  believe  it  to  be  meteoric  in  its  origin,  and 
as  such  it  has  had  a  place  in  my  cabinet.  To  yourself  and  to 
science,  it  is  most  cheerfully  tendered.” 
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On  communicating  a  description  of  the  mass  to  Dr.  Hardy,  he 
replied,  “ I  have  no  doubt  that  the  specimen  referred  to  is  the 
same  which  I  gave  Col.  Nicholson.  It  was  found  at  the  head 
of  Swanannoah  river,  near  the  base  of  Black  mountain,  towards 

the  eastern  side  of  Buncombe  county. 

The  fragment  weighs  only  twenty-one  ounces  ,  and,  judging 
from  the  size  and  shape  of  that  side  which  still  exhibits  the  natuial 
outside  of  the  meteor,  it  is  evidently  a  portion  ol  a  mass  that  must 
have  been  much  larger.  Its  texture  is  throughout,  highly  crys¬ 
talline.  having  all  the  laminse  (which  are  unusually  thick)  arranged 
conformably  to  the  octahedral  faces  of  a  single  individual.  These 
layers,  which  commonly  have  a  thickness  of  one-tenth  of  an 
inch,  adhere  to  one  another  with  much  tenacity,  so  as  not  to 
be  separable  by  any  ordinary  force.  They  manifest  a  slight  ten¬ 
dency  however,  as  the  result  of  weathering,  to  separate  into 
granular  portions  of  the  thickness  of  the  layers  themselves ;  the 
particles  being  somewhat  oval  in  form — a  result  which  seems  to 
flow  from  the  existence  of  very  minute  veins  of  magnetic  iron- 
pyrites  :  for  when  a  surface  of  the  iron  is  polished,  it  exhibits  the 
appearance  of  being  mapped  off  into  rounded  patches  by  thin 
veins  of  the  pyrites ;  and  on  the  application  of  nitric  acid  this 
structure  is  still  farther  developed  by  the  corrosion  of  the  veins. 
Within  these  areas,  the  structure  of  the  iron,  when  etched, 
scarcely  seems  crystalline ;  at  most,  exhibiting  a  few  faintly 
marked  crossing  lines.  A  somewhat  similar  structure  is  visible 

in  the  Cocke  county  iron. 

The  mass  contains  several  rounded  and  irregular  nodules  of 
plumbaginous  matter,  (from  half  to  one  inch  in  diameter,)  with 
which  again  (and  often  situated  in  the  midst  ot  the  kernels)  aie 
found  large  pieces  of  foliated,  magnetic  iron-pyrites.  In  this 
respect  also,  the  present  iron  is  closely  related  to  the  Cocke 


county  iron. 

Its  sp.  gr.  =  7-261. 

It  consists  of  nickel,  (with  traces  of  cobalt,) 

Iron,  ..••••* 
Insoluble  matter,  sulphur  and  loss, 


2-52 
96  04 
1*44 


100-00 

17.  Cocke  county,  Cosby's  Creek,  Tennessee.— V or  our  earliest 
notice  of  this  truly  wonderful  locality  of  meteoric  iron,  we  aie 
indebted  to  Dr.  Troost,  (see  Yol.  xxxvm,  p.  2o0,  1840,)  and 
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for  an  additional  account  of  its  composition  by  myself,  see  Yol. 
xliii,  p.  354,  (1S42.)  The  history  of  this  locality  is  still  far¬ 
ther  illustrated  by  the  following  particulars,  derived  from  two 
letters  from  Judge  Jacob  Peck  of  Jefferson  county,  Tennessee, 
the  one  dated  July,  1845,  and  the  other  December,  of  the 
same  year. — Extract  from  the  former,  which  was  addressed  to 
Dr.  J.  H.  Kain  of  this  city :  “  The  large  mass  of  meteoric  iron 
found  some  years  ago  in  Cocke  county,  (on  a  creek  called 
Cosby’s,)  fell  into  the  hands  of  some  persons  who  tried  to  break 
it  with  sledge-hammers,  but  not  succeeding,  they  placed  it  upon 
what  is  here  called  a  1  log-heap,’  where  after  roasting  for  some 
time,  it  developed  certain  natural  joints,  of  which  advantage 
was  taken  with  cold  chisels  and  spikes,  for  its  separation  into 
fragments.  These  were  put  into  a  mountain  waggon,  and 
transported  thirty  or  forty  miles  to  a  sort  of  forge,  and  there 
hammered  into  1  gun-scalps,’  and  other  articles  of  more  com¬ 
mon  use.  Some  remnants  of  the  mass  fell  into  the  hands  of 
Dr.  1  'roost.  The  original  mass  was  one  of  rare  character,  and 
ought  to  have  been  preserved  entire.  Much  of  it  was  composed 
of  large  and  perfect  octahedral  crystals.  Its  weight  was  about  a 
ton.  Another  mass  weighing  one  hundred  and  twelve  pounds, 
was  found  near  the  locality  of  the  larger  one.  This  also  was 
malleable,  very  white,  and  easily  cut  with  a  sharp  instrument. 
It  was  picked  up  by  a  mountaineer,  who  supposing  it  to  be  sil¬ 
ver,  asked  fifteen  hundred  dollars  for  it.  After  retaining  it  for 
some  years,  he  finally  sold  it  to  a  friend  of  mine  for  a  small  sum, 
who  transferred  it  to  Dr.  Troost.” 

Extract  from  the  letter  of  December,  1845,  to  myself:  “The 
weight  of  the  mass  has  been  variously  estimated ;  but  I  am  cer¬ 
tain  it  was  never  weighed,  prior  to  its  being  broken  up.  It  was 
probably  about  two  thousand  pounds.  In  figure,  it  was  an  ob¬ 
long,  square  block.  I  saw  several  very  regular  octahedral  crys¬ 
tals  that  had  been  detached  from  the  exterior  angles  of  the  mass. 
I  had  formerly  supposed  that  the  whole  of  it  had  been  taken  to 
Lary’s  forge,  in  Sevier  county,  and  the  greater  part  of  it  there 
wrought  into  ‘  gun-scalps but  very  recently,  I  have  been  in¬ 
formed,  that  part  of  it  was  taken  to  the  forge  of  Peter  Brown,  in 
Green  county,  and  there  forged.  I  understand  that  a  man  by  the 
name  of  McCoy,  had  a  neat  bar  forged  from  it  for  making  a  gun- 
barrel,  which,  to  use  the  expression  of  Brown’s  son,  1  was  as 
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bright  as  silver.’  In  the  conversation,  young  Brown  informed 
me  that  he  thought  a  piece  of  the  iron  in  its  natural  state  still  re¬ 
mained.  On  searching,  it  was  found  by  a  little  girl  of  the  family. 
It  weighs  rather  more  than  a  pound,  and  had  been  preserved  by 
the  family  as  a  nut-cracker.* 

“  The  great  mass  was  found  on  a  hill,  or  rather  on  an  offset  of 
an  eminence,  at  about  one  hundred  feet  above  the  bed  of  Cosby's 
creek.  I  was  at  the  place  after  the  mass  was  taken  away.  The 
formation  was  a  hard  clay-slate,  and  very  little  impression  was 
left  at  the  spot,  except  some  stains  of  red  oxyd  of  iron.  McCoy, 
who  claimed  to  be  the  owner  of  the  land,  took  me  there,  under 
the  impression  that  I  should  be  able  to  aid  him  in  discovering  a 
mine  of  pure  iron  near  the  spot,  especially,  as  the  mass  of  one 
hundred  and  twelve  pounds  was  found  in  the  same  immediate 
vicinity.  The  search  of  course  was  to  no  purpose.  The  mass 
of  one  hundred  and  twelve  pounds  appeared  to  me  to  be  identical 
in  character  with  the  fragments  I  have  seen  of  that  supposed  to 
weigh  a  ton.” 

The  sp.  gr.  of  this  iron,  as  given  by  Partsch,  (Die  Meteoritenr 
p.  151,)  is  7-26.  I  have  found  that  of  the  included  magnetic 
iron-pyrites,  to  be  4*454. 

Order  Third.  Brittle. 

Section  1st.  Pure. 

18.  Randolph  county ,  North  Carolina. — This  mass  (origin¬ 
ally  two  pounds  in  weight)  was  described  by  me  in  Yol.  xvii, 
p.  140,  (1830.)  as  native  iron.  It  had  been  previously  mentioned 
in  Yol.  v,  p.  262,  (1822,)  by  Prof.  D.  Olmsted,  in  a  descriptive 
catalogue  of  rocks  and  minerals  collected  by  him,  during  his  geo¬ 
logical  survey  of  North  Carolina.  It  is  spoken  of  by  Prof.  O.,  as 
occurring  in  the  vicinity  of  a  bed  of  argillaceous  iron  ore.  It  is 
distinctly  foliated,  the  laminse  being  thin  and  much  interlaced. 
Color  and  lustre  resembling  those  of  mispickel.  When  etched, 
it  presents  very  fine,  almost  invisible,  feathery  lines,  much  re¬ 
sembling  hoar  frost  on  a  window  pane.  Hardness  equal  to  that 
ot  the  best  tempered  steel.  Sp.  gr.  =  7*618.  The  only  metal! 
I  have  been  able  to  detect  in  this  steel,  is  cobalt,  and  this  only 
in  traces.  A  reddish  brown  powder,  not  soluble  in  nitro-hydro- 


*  This  specimen  I  owe  to  the  kindness  of  Judge  Peck. 
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chloric  acid,  did  not  communicate  any  color  to  a  bead  of  borax, 
which  led  to  the  suspicion  that  it  was  silicon. 

19.  Bedford  county ,  Pennsylvania. — This  variety  was  de¬ 
scribed  in  Vol.  xiv,  p.  183,  (1828,)  as  native  iron,  slightly  arsen- 

,  ietted.  It  closely  resembles  the  Randolph  county  specimen,  in 
structure,  color,  hardness  and  lustre.  Its  sp.  gr.  =  6  9 15.  In 
the  few  grains  at  my  command  for  its  examination,  I  have  been 
unsuccessful  in  verifying  the  existence  of  arsenic,  or  of  detecting 
the  presence  of  any  other  metal,  besides  iron.  Still,  its  greater 
analogy  to  the  Randolph  iron  than  to  any  other  terrestrial  pro¬ 
duction,  either  natural  or  artificial,  induces  me  to  retain  it  in  the 
category  of  meteorites. 

Section  2d.  Alloyed. 

20.  Otsego  county ,  New  York. — The  precise  locality  of  this 
very  curious  iron  cannot  at  present  be  given.  It  came  into  my 
possession  under  the  following  circumstances.  Two  or  three 
persons  from  Otsego  county  submitted  a  number  of  specimens  to 
Dr.  James  R.  Chilton,  practical  chemist  of  New  York,  for  deter¬ 
mination,  stating  that  they  had  collected  them  in  that  region. 
Among  the  collection  was  the  iron  in  question,  which  they  de¬ 
scribed  as  having  been  picked  up  by  them  in  the  soil.  They 
were  of  opinion,  that  it  was  some  valuable  metal ;  and  were  only 
satisfied  that  it  was  iron,  by  being  shown  by  Dr.  C.,  that  it  ad¬ 
hered  strongly  to  the  magnet.  Dr.  C.  was  at  once  led  to  suspect 
that  it  was  a  meteoric  production,  from  the  peculiarity  of  its 
shape ;  and  induced  the  proprietors  to  exchange  it  for  several 
specimens  of  silver  ores,  which  they  were  desirous  of  procuring, 
to  enable  them  to  prosecute  their  mining  researches  with  more 
intelligence.  By  paying  Dr.  C.  the  value  of  the  specimens  he 
had  given  for  it,  he  very  kindly  transferred  it  into  my  hands. 

Its  weight  was  276  grs.,  and  its  figure  almost  spherical  or  drop¬ 
like,  as  represented  in  the  margin.  It  was  covered  with  a  black 

Fig.  10.  coating,  save  on  one  side,  where  it  had  been  partially 
polished.  The  application  of  a  drop  of  dilute  nitric 
acid  to  this  side,  brought  into  view  the  most  beau¬ 
tiful,  raised  lines,  closely  compacted  together,  and 
crossing  each  other  in  every  direction.  Its  hardness 
was  too  great  to  allow  of  its  being  sawn;  it  was  therefore 
broken  upon  an  anvil  (within  a  closed  ring  of  iron)  by  means 
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of  heavy  blows  with  a  sledge.  Its  structure  within,  is  foliated, 
or  foliated-columnar,  the  individuals  radiating  from  the  centre 
to  the  circumference.  Its  color  when  first  broken,  was  a  light 
steel-grey,  with  a  faint  yellowish  or  reddish  tinge,  somewhat 
analogous  to  magnetic  iron-pyrites.  Interspersed  through  the 
mass,  a  close  inspection  discovers  very  minute,  perfectly  round 
globules  of  magnetic  iron-pyrites,  the  number  of  which  is  much 
increased  by  the  aid  of  the  microscope.  These  globules  are 
easily  detached,  and  leave  behind  cavities  with  smooth,  silvery 
colored  walls.  A  polished  surface  of  its  interior,  on  being  etched, 
exhibits  a  very  exquisitely  beautiful  crystallization,  consisting  of 
innumerable,  closely  compacted,  silvery  lines,  crossing  each  other 
in  various  directions,  but  rarely  forming  regular  triangles,  as  in 
the  malleable  irons,  (but  more  resembling  the  brittle  irons  of 
North  Carolina  and  Pennsylvania,)  more  or  less  spotted  with 
black  globules  of  pyrites. 

Being  anxious  to  preserve  as  much  as  possible  of  this  smallest 
of  all  the  known  meteoric  iron-masses,  I  have  contented  myself 
with  such  inferences  as  a  solution  of  less  than  twenty  grains,  en¬ 
abled  me  to  make  respecting  its  composition.  It  dissolves  with 
difficulty  in  nitro-hydrochloric  acid,  at  the  same  time  evolving 
sulphuretted  hydrogen,  leaving  behind  minutely  divided  carbon 
(plumbago)  and  a  heavy  whitish  powder.  This  latter,  fused  with 
carbonate  of  soda  on  charcoal,  gave  what  appeared  to  be  metallic 
tin.  The  clear  solution  saturated  with  ammonia,  afforded  per- 
oxyd  of  iron  that  corresponded  to  94*57  per  cent,  of  metallic 
iron ;  and  the  solution  possessed  an  intensely  azure  blue  color, 
which  I  ascertained  to  proceed  chiefly  from  the  presence  of  cop¬ 
per,  though  nickel  and  cobalt  were  also  both  detected  in  the 
liquid.  This  little  meteorite,  therefore,  contains  the  following  ele¬ 
ments  : — iron,  copper,  nickel,  cobalt,  sulphur,  carbon,  tin  ?  and 
possibly  chromium. 

Notwithstanding  this  specimen  comes  from  the  same  county 
with  the  Burlington  iron,  still  its  peculiar  physical  and  chemical 
properties,  leave  no  doubt  of  it  having  formed  a  totally  indepen¬ 
dent  body ;  and  for  aught  that  yet  appears,  two  hundred  and  sev¬ 
enty-six  grains  in  weight  constitutes  the  totality  of  the  fall ! 
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Appendix  to  Class  I. 

a.  Grayson  county ,  Virginia. — A  meteoric  iron  is  referred  to 
by  Prof.  J.  W.  Rogers,  as  existing  in  this  county,  and  in  which  he 
found  6*15  per  cent,  of  nickel.  Yol  xliii,  p.  169,  (1842.) 

b.  Roanoke  county ,  Virginia. — A  meteoric  iron  is  mentioned 
by  Prof.  W.  B.  Rogers  as  existing  in  Roanoke  county,  in  which 
he  detected  the  presence  of  chlorine.  Yol.  xliii,  p.  169,  (1842.) 

c.  Franconia ,  New  Hampshire. — The  following  note  from 
Robert  Gilmore,  Esq.  of  Baltimore,  leads  me  to  believe  that  a 
mass  of  meteoric  iron  was  obtained  by  this  gentleman,  ten  or 
twelve  years  ago  in  New  Hampshire.  “It  was  supposed  by  Dr. 
J.  P.  Dana  (late  Prof,  of  Chemistry  in  Dartmouth  College)  to  be 
native  iron.  I  purchased  it  at  a  village  about  twelve  miles  this  side 
of  the  notch  of  the  White  mountains,  of  a  person  who  told  me,  that 
it  was  found  under  the  roots  of  a  large  tree,  which  was  overturned 
upon  the  banks  of  a  small  stream  in  his  neighborhood.  He  in¬ 
formed  me  that  the  blacksmith  who  had  tried  it,  found  it  to  be 
pure  iron,  and  that  he  had  refused  to  dispose  of  it  to  Dr.  Dana, 
who  was  desirous  of  purchasing  it.  I  tempted  him, .  however, 
by  a  proposal  of  a  higher  offer  than  he  had  before  had  made  for 
it,  and  obtained  the  mass.  The  tree,  under  whose  roots  it  was 
found,  must  have  been  fifty  or  one  hundred  years  old.  I  had  pre¬ 
sented  the  mass  (whose  weight  was  about  fifteen  pounds)  to  the 
Baltimore  Academy  of  Science,  in  whose  keeping  it  was  lost 
sight  of,  during  the  destruction  of  their  building  by  fire.” 
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Having  completed  the  description  of  the  meteoric  iron-masses 
of  the  United  States,  it  now  remains  to  describe  the  American 
meteoric  stones.  As  a  result  of  new  observations  respecting  these 
bodies  generally,  it  becomes  necessary  to  propose  a  slight  modi¬ 
fication  of  the  classification  adopted  in  the  preceding  pages. 


Order  1st, 
Trachytic. 


r 


< 


< 


Class  II.  Stomj. 

Section  1.  Finegrained.  |  lessee. 

0  ~  j  ( Weston,  Conn. 

Section  2.  Coarse  grained.  ■>  Richmond>  Va. 


Order  2d, 
Chladnitic. 


X 


Bishops ville,  S.  C. 


Order  3d, 
Carbonaceous. 


Cold  Bokkeweld,  South  Africa. 


Order  4th,  (  Chantonnay. 

Trappean.  I  Renazzo. 


Appendix. 


Pumice-like. 

a.  Water  ville,  Me. 

b.  Concord,  N.  H. 

The  localities  to  be  described  under  the  above  classification, 
with  the  dates  of  fall,  & c.,  are  as  follows : 


Class  II. 


Order  ls£.  Section  1st.  Fine  grained. 

1.  Linn  Co.,  Iowa.  Fell  Feb.  25th,  1847,  2h.  50m.  p.m.  De¬ 
scribed  by  Shepard.  Weight  about  75  lbs. 

2.  Castine,  Maine.  Fell  May  20,  1848.  Described  by  Shep¬ 
ard.  Weight  1J  oz. 

3.  Nanjemoy,  Maryland.  Fell  Feb.  10,  1825.  Described  by 
Carver  and  Chilton.  Weight  about  16  lbs. 

4.  Sumner  Co.,  Tennessee.  Fell  May  9,  1827.  Described 
by  Seybert.  Weight  11  lbs. 

5.  Forsyth,  Georgia.  Fell  May  8,  1829.  Described  by  Sil- 
liman,  Sen.,  and  Shepard.  Weight  about  36  lbs. 

6.  Nobleboro,  Maine.  Fell  Aug.  7,  1823.  Described  by 
Cleaveland  and  Webster.  Weight  about  5  lbs. 

£> 
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7.  Little  Piney,  Missouri.  Fell  Feb.  13,  1839.  Described  by 
Herrick  and  Shepard.  Weight  about  50  lbs. 

Section  2d.  Coarse  grained. 

8.  Weston,  Connecticut.  Fell  Dec.  14,  1807.  Described  by 
Silliman,  Sen.,  and  Kingsley.  Weight  about  300  lbs. 

9.  Richmond,  Virginia.  Fell  June  4,  1828.  Described  by 
Shepard.  Weight  4  lbs. 

Order  2 d. 

10.  Bishopsville,  South  Carolina.  Fell  March,  1843.  Descri¬ 
bed  by  Shepard.  Weight  13  lbs. 

Appendix. 

a.  Waterville,  Maine.  Fell  March,  1843.  Described  by 
Shepard.  Weight  about  3  oz. 

b.  Concord,  New  Hampshire.  Fell  Oct.,  1846.  Described  by 
Silliman,  Jr.  Weight  370 £  grs. 

Before  treating  of  these  different  localities,  it  must  be  observ¬ 
ed,  that  the  ingredient  of  meteoric  stones  called  olivinite  in  the 
preceding  report,  will  hereafter  be  spoken  of  as  olivinoid ;  since 
reasons  of  sufficient  weight  have  presented  themselves,  in  the 
examination  of  the  substance  in  question,  to  authorize  its  sep¬ 
aration  from  the  common  volcanic  mineral  (as  well  as  from 
the  transparent  crystals  and  grains  contained  in  the  Siberian 
and  the  Atacama  meteoric  irons).  The  olivinoid  has  a  hard¬ 
ness  equal  only  to  5  5.... 6 ;  jvhile  olivine  is  from  6 -5.. ..7. 
The  former  turns  black,  and  fuses  easily  before  the  blowpipe ; 
while  the  latter  grows  pale  and  is  infusible.  Olivinoid  is  more 
easily  attacked  by  the  acids  than  olivine  :  moreover,  it  seems  most 
probable,  from  what  is  at  present  known  of  its  composition, 
that  the  olivinoid  is  throughout,  a  bisilicate,  and  not  a  simple 
silicate. 

I  have  distinguished  another  equally  abundant  earthy  mineral 
in  meteoric  stones  as  new,  under  the  name  of  howardite ,  which 
was  detected  in  consequence  of  its  existing  in  an  almost  perfectly 
insulated  state  in  the  Iowa  stone.  This  will  be  described  under 
the  account  now  to  be  given  of  that  meteorite. 
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1.  Linn  Co.,  Iowa. 

I  have  given  the  principal  facts  attending  the  fall  of  stones  at 
this  locality,  in  the  Amer.  Journ.  of  Science,  ii  ser.,  Vol.  iv, 
p.  288.  It  is  only  requisite  to  add,  that  the  small  stone  seen 
to  fall,  was  picked  up  on  the  land  of  Mr.  Daniel  C.  Rogers, 
situated  on  section  21,  township  82  north,  range  6  west.  The 
larger  portion  of  the  fallen  meteor  was  found  in  section  20, 
from  a  mile  to  a  mile  and  a  half,  west.  This  consisted  of  two 
masses  and  not  as  first  supposed,  of  the  fragments  of  a  single 
stone.  The  larger  of  the  two  (whose  weight  was  estimated  at 
above  40  lbs.)  was  cracked  through  the  centre,  by  its  fall  upon 
the  frozen  ground.  One  of  these  halves  (weighing  21  lbs.  7  oz.) 
is  in  my  possession.  The  smaller  perfect  stone  is  represented,  by 
the  finder  of  it,  to  have  been  pyramidal  in  its  shape  :  and  to  have 
measured  not  far  from  10  inches  in  length,  by  8  at  its  base,  and 
4  at  the  smaller  extremity.  It  was  completely  coated  by  a  black 
crust,  like  the  other  two  stones.  This  stone  (as  well  as  one-half 
of  the  larger  mass)  has  been  broken  up,  and  for  the  most  part  en¬ 
tirely  lost.  The  few  fragments  of  it  in  my  possession,  suffi¬ 
ciently  evince  that  it  differs  in  no  sensible  manner  from  the  other 
two,  which  are  now  to  be  more  particularly  described. 

The  smaller  stone  will  be  best  described,  by  comparing  it  to 
a  short  rectangular  prism  (the  longer  side  measuring  4  inches, 
the  shorter,  2J  inches)  surmounted  at  one  extremity  by  a  four¬ 
sided  pyramid  of  unequal  and  much  curved  faces,  and  terminated 
at  the  opposite  end  by  an  oblique,  waving  plane,  upon  which  the 
stone  is  most  conveniently  placed  for  inspection.  When  in  this 
position,  the  apex  of  the  pyramid  is  3J  inches  from  the  base. 
The  angles  and  edges  of  the  mass,  as  is  usual  in  such  bodies,  are 
rounded  and  blunt.  It  has  but  few  depressions  in  its  surface. 
The  crust  is  perfect  in  its  continuity,  and  is  smooth  and  black, 
though  not  shining.  The  stone  weighs  2  lbs.  8J  oz. 

The  large  mass  (of  21  lbs.  7  oz.)  is  an  irregularly  shaped,  four¬ 
sided  pyramid,  the  summit  of  which,  in  place  of  being  a  point, 
is  an  edge  of  four  or  five  inches  in  length.  The  base  of  the 
pyramid  is  formed  by  the  fractured  surface,  which  is  nearly  plane, 
and  strikingly  resembles  the  face  produced  by  fracturing  a  simi¬ 
larly  sized  block  of  fine  grained  granite.  The  natural  outside  of 
the  stone  presents  the  customary  depressions,  though  they  are 
less  distinct  than  we  sometimes  observe  in  these  productions. 
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The  crust  is  similar  to  that  in  the  small  stone  already  described, 
only  it  remains  to  be  noticed,  that  its  thickness  is  greater  than 
common,  (being  that  of  bonnet-pasteboard,)  its  adhesion  to  the 
unaltered  stone  strong,  while  its  line  of  junction  with  the  same, 
is  perfectly  defined  throughout.  When  narrowly  observed,  it  is 
discovered  that  the  surface  of  this  crust  is  divided  off,  by  cracks, 
into  polygonal  areas,  of  from  J  to  J  an  inch  in  diameter,  a  con¬ 
sequence  no  doubt  of  sudden  cooling. 

The  color  of  the  stone  within,  is  an  uniform  pearl  grey.  A 
closer  inspection  renders  visible  specks  of  iron  rust,  (though  less 
abundant  than  common,)  and  numerous  highly  brilliant  globules 
of  nickeliferous  iron.  It  requires  a  still  nearer  search  to  detect 
the  magnetic  pyrites,  which  is  far  less  abundant  than  the  metallic 
grains.  Blackish  veins  and  glazed  joints  are  nearly  obsolete  in 
the  Iowa  stones.  The  same  may  be  said  of  the  little  ovoid 
masses,  which  are  also  so  frequent  in  most  other  stones. 

The  most  remarkable  feature  of  the  Iowa  stone,  however,  con¬ 
sists  in  the  homogeneousness  of  its  earthy  composition.  It  ap¬ 
pears  to  contain  but  a  single  mineral  species  of  this  description, 
and  this  is  one  which,  though  perhaps  the  most  common  in  other 
meteoric  stones,  has  until  now  escaped  a  separate  recognition. 
I  have  therefore  ventured  to  bestow  upon  it  a  distinct  name,  that 
of  hoivardite ,  in  honor  of  an  individual  whose  early  scientific 
labors  in  this  branch  of  meteorology,  rank  next  in  importance  to 
those  of  Chladni  himself. 

The  proportions  of  the  ingredients  in  this  stone,  approach  the 
following : 

Howardite,  .....  83*00 

Nickel-iron, . 10*44 

Magnetic  pyrites,  .  .  .  .  5* 

Olivinoid  and  anorthite,  .  .  .in  traces. 

A  portion  of  the  stone  was  carefully  separated  from  the  nickel- 
iron  by  means  of  the  magnet,  which  however  was  inadequate  to 
the  removal  of  the  pyrites. 

The  stone  (well  cleared  of  foreign  substances)  fused  easily  be¬ 
fore  the  blowpipe  into  a  black,  scoriaceous  glass,  which  was  at¬ 
tractable  by  the  magnet. 

The  powdered  stone  (cleared  of  the  nickel-iron  as  above)  read¬ 
ily  yielded  to  the  action  of  warm  dilute  hydrochloric  acid ;  and 


Report  on  Meteorites. 


39 


was  quickly  brought  into  solution,  with  the  separation  of  floccu- 


lent  silica.  Its  analysis  gave 

the  following  result : 

Silicic  acid, 

6016 

Protoxyd  iron, 

.  .  .  .  2350 

Magnesia,  . 

11-20 

Magnetic  pyrites, 

4-66 

Soda  and  potassa, 

0-30 

99-82 

Lime  and  nickel, 

in  traces. 

Omitting  the  pyrites,  the 

composition  of  the  mineral  may  be 

stated  thus : 

Oxygen.  Ratio  of  oxygen. 

Silicic  acid, 

6306  31-53  3 

Protoxyd  iron, 

Magnesia, 

24-60  5-46  )  . 

11-74  4-70  5 

Soda  and  potassa, 

•31 

99-71 

It  is  therefore  a  tersilicate  of  protoxyd  of  iron  and  magnesia, 
Fe  Si + Mg  Si. 

The  composition  of  the  nickel-iron  approaches  very  closely  to 
that  of  iron  86,  nickel  14, — a  peculiar  alloy,  which  I  have  reason 
to  regard  as  very  common  in  meteor-masses. 

2.  Castine,  Maine. 

For  description  of  this  stone,  see  this  Journal,  ii  ser.,  vol.  vi,  p. 
251,  1848. 

3.  Nanjemoy,  Maryland. 

For  a  description  of  this  stone,  see  this  Journal,  Yol.  ix,  p.  351, 
and  Yol.  x,  p.  131.  Meteoriten  von  P.  Partsch,  s.  63,  Wien,  1843. 

Its  crust  resembles  that  of  the  Iowa  stone,  without  however 
possessing  its  uniformity  of  thickness,  or  its  deep  black  color. 
The  proportion  and  mode  of  dissemination  of  the  nickel-iron  and 
of  the  pyrites,  is  very  similar  in  both  :  but  the  color  of  the  earthy 
mineral  in  the  Maryland,  is  several  shades  darker,  and  more  incli¬ 
ning  to  blue.  The  iron-rust  points  are  less  frequent  than  in  the 
Iowa  meteorite.  Like  the  latter,  it  is  principally  composed  of 
howardite  ;  although  rounded  grains  of  olivinoid,  to  the  amount 
perhaps  of  15  per  cent.,  are  distinguishable  with  the  aid  of  the 
microscope. 
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4.  Sumner  Co.,  Tennessee. 

For  accounts  of  this  meteorite,  see  this  Journal,  vol.  xvii,  p. 
326,  and  vol.  xviii,  p.  200.  Die  Meteoriten,  von  P.  Partsch,  s.  47, 
Wien,  1843. 

The  crust  much  resembles  that  of  the  Maryland  stone,  though 
it  is  somewhat  remarkable  in  possessing  an.  uniform  brownish 
black  color.  Within,  the  stone  is  of  a  light  grey,  more  inclining 
to  white  than  any  meteoric  stone  of  the  United  States,  excepting 
that  of  Bishopsville.  It  abounds  in  pale  yellow  grains,  which  are 
probably  olivinoid.  In  addition  also  to  the  howardite,  it  contains 
anorthite  in  small  quantity.  The  nickel-iron  and  magnetic  py¬ 
rites  are  very  minutely  diffused  •  while  here  and  there,  little  specks 
of  chrome  iron  may  be  detected. 

5.  Forsyth ,  Georgia. 

For  a  brief  notice  of  this  stone,  see  this  Journal,  Yol.  xviii,  p. 
388 ;  and  Die  Meteoriten  von  P.  Partsch,  s.  57,  Wien,  1847. 

Having  been  supplied,  through  the  kindness  of  President 
Church,  and  Prof.  Jackson,  of  the  University  of  Athens,  with  a 
specimen  weighing  half  a  pound,  of  this  scarce  stone,  I  have 
been  able  to  subject  it  to  analysis,  as  well  as  to  determine  its 
specific  gravity  more  accurately  than  I  had  been  able  to  do  be¬ 
fore.  It  is  3-52. 

It  contains  the  following  ingredients : 


Nickel-iron,  .... 

10  per  cent. 

Howardite,  .... 

o 

Olivinoid,  > 

Anorthite,  $ 

10  to  15  per  cent. 

Magnetic  pyrites, 

2  to  5  “ 

Apatite,  ..... 

in  traces. 

The  nickel-iron  consists  of 

Iron,  ..... 

89-00 

Nickel,  .... 

9-60 

Chromium  and  loss, 

1-40 

10000 

The  mixture  of  the  earthy  minerals  in  the  stone,  gave  as 
follows : 
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Silicic  acid,  .....  50-00 

Protoxyd  iron,  .....  33-33 

Magnesia,  .  .  .  .  .  .  9  30 

Lime,  ......  5-30 

Alumina,  .  .  .  .  .  .  1-80 

99-73 


6.  Nobleboro ,  Maine. 

Notices  of  this  stone  are  contained  in  Vols.  vii,  p.  170,  and 
ix,  p.  400,  also  in  Boston  Journal  of  Philosophy  and  the  Arts, 
and  Die  Meteoriten  von  P.  Partsch,  s.  29,  Wien,  1843.  The 
crust  is  a  perfectly  fused  and  shining  glass,  similar  to  the  Juve- 
nas  and  Stannern  stones.  The  color  of  the  interior  is  a  light  ash- 
grey.  When  examined  by  the  aid  of  a  lens,  it  is  found  to  be 
highly  composite  in  character,  although  the  small  fragment  in  my 
possession  shows  neither  nickel-iron  nor  magnetic  pyrites.  The 
most  abundant  ingredient  is  howardite,  through  which  are  dis¬ 
seminated  grains  of  greenish  transparent  olivinoid,  white  par¬ 
ticles  of  anorthite,  black  grains  of  chantonnite,  and  a  red  color¬ 
ed,  vitreous,  hard  mineral,  which  appears  to  be  either  garnet  or 
idocrase. 

7.  Little  Piney ,  Missouri. 

Brief  accounts  of  this  stone  are  contained  in  Yols.  xxxvii,  p. 
385,  and  xxxix,  p.  254. 

I  have  been  favored  with  several  additional  particulars  respect¬ 
ing  its  fall,  from  persons  who  reside  in  the  vicinity  of  the  locality. 

It  fell  near  a  place  known  as  Pine  Bluff,  on  Gasconade  river, 
in  township  37,  range  11,  W.  of  the  principal  meridian,  in  Pu¬ 
laski  county.  Some  persons  wTere  abroad  in  the  woods  at  a  sugar- 
camp  (a  place  for  making  maple-sugar),  when  their  attention  was 
suddenly  arrested  by  a  rushing  sound,  proceeding  from  a  dark 
colored  body,  partially  enveloped  in  smoke,  which  was  moving 
horizontally  through  the  air,  at  a  distance  apparently  of  only  400 
feet  above  the  tops  of  the  trees.  They  compared  its  size  and 
shape  to  those  of  a  blacksmith’s  bellows,  moving  with  the  large 
end  foremost.  A  bright  light  or  blaze  was  noticed  to  hover  around 
the  blowpipe  extremity  of  the  mass,  which  vibrated  up  and 
down  through  the  space  of  a  few  inches.  A  streak  of  bright 
light,  100  yards  in  length,  followed  the  blaze.  Before  there  was 
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time  to  utter  a  word,  the  meteor  had  passed  behind  a  neighboring 
hill,  when  a  loud  explosion  ensued.  At  a  place  about  one  mile 
distant,  in  the  direction  of  the  meteor’s  passage,  two  men  were 
at  work  in  a  field.  They  heard  the  explosion,  and  saw  the  stone 
strike  the  earth,  at  a  distance  of  two  hundred  yards  from  where 
they  were  standing.  It  hit  the  trunk  of  a  tree,  eighteen  inches 
above  the  ground ;  and  when  first  discovered,  seemed  enveloped 
in  smoke.  (The  foregoing  statement  was  supplied  by  Mr.  T. 
MacDonald.) 

The  following  letter,  dated  Sept.  12,  1846,  describing  the 
phenomenon,  is  from  Mr.  B.  B.  Harrison,  a  merchant  residing  in 
Little  Piney,  distant  about  ten  miles  from  Pine  Bluff,  where  the 
stone  fell.  “  I  recollect  the  state  of  the  weather  on  the  afternoon 
of  the  occurrence.  It  was  perfectly  clear  and  calm.  On  going 
out  from  dinner,  I  met  a  man  in  my  door  yard  who  was  much 
alarmed  at  the  sound  of  distant  cannon,  as  he  supposed,  proceed¬ 
ing  from  a  northwesterly  direction.  On  the  following  day  I  vis¬ 
ited  a  place,  twenty  miles  to  the  east  of  this,  where  the  people 
spoke  not  only  of  hearing  the  same  noise,  but  of  seeing  a  body 
like  a  blazing  churn  pass  through  the  heavens,  in  a  southwesterly 
direction,  the  noise,  however,  proceeding  from  the  northwest. 
They  supposed  that  something  must  have  fallen  from  the  body 
within  a  mile  or  two  of  their  place.  At  a  place  thirty  miles  far¬ 
ther  to  the  north,  the  people  described  the  motion  of  the  body  as 
being  from  the  south  to  the  north.  I  continued  travelling  about 
from  place  to  place,  for  several  weeks,  in  the  southwestern  part 
of  Missouri,  and  almost  every  day  heard  the  same  object  spoken 
of,  although  the  statements  were  very  discordant  in  respect  to 
the  direction  of  the  meteor.  They  generally  agreed  as  to  the 
hour  of  the  day.  To  the  citizens  of  Potosi  (which  is  eighty 
miles  east  of  this  place),  the  report  appeared  to  proceed  from  the 
south. 

“  After  the  lapse  of  some  weeks,  I  was  presented  with  a  frag¬ 
ment  of  the  stone,  which  led  me  to  visit  the  place  of  its  fall.  It 
was  at  the  foot  of  a  hill  of  very  gradual  slope,  about  half  a  mile 
from  the  Gasconade  river,  two  miles  from  Pine  Bluff  post-office, 
ten  miles  from  Little  Piney  post-office,  and  the  same  distance 
from  Waynesville.  I  saw  where  the  stone  had  struck  an  oak 
tree,  eighteen  inches  in  diameter.  The  tree  was  much  mangled, 
though  not  broken.  I  saw  small  particles  of  the  stone  still  ad- 
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hering  to  the  tree,  and  the  wood  of  the  tree  in  the  vicinity  of  the 
spot  where  struck,  had  the  appearance  of  having  been  burned  by 
gunpowder.  The  stone  was  principally  carried  away,  though  I 
was  able  to  procure  many  pieces,  scattered  at  a  distance  from  the 
tree.  That  which  I  supposed  to  have  been  the  outside  of  the 
stone,  had  a  dark  brown  color,  and  formed  a  crust  of  the  thick¬ 
ness  of  coarse  wrapping  paper.  It  had  evidently  been  exposed 
to  intense  heat.  The  injured  side  of  the  tree  was  to  the  south¬ 
west,  from  which  side  I  was  informed  that  fragments  of  the 
stone  were  projected  to  a  very  great  distance  (three  fourths  of 
a  mile). 

“  Those  who  first  visited  the  place  differ  greatly  as  to  the  weight 
of  the  stone,  the  estimates  varying  from  fifty  to  one  hundred  and 
fifty  pounds ;  my  own  opinion  is,  that  it  must  have  weighed  at 
least  fifty  pounds.  The  place  not  being  far  from  the  public  road, 
the  fragments  were  soon  gathered  up  by  travellers,  and  have  been 
dispersed  very  widely  through  the  country.  It  may  be  proper  to 
add,  that  I  am  a  native  of  this  place,  and  that  I  never  saw  any 
other  stone  resembling  the  one  I  send  you,  here  or  elsewhere  ;  and 
that  it  is  quite  impossible  to  account  for  the  injury  to  the  tree, 
except  on  the  supposition  of  its  being  produced  by  a  stone  falling 
from  the  atmosphere.” 

The  following  communication  is  from  M.  Frissell,  Esq.,  of  Po- 
tosi,  Mo.,  dated  March  12,  1842  : — “  The  meteor,  of  which  the 
stone  in  my  possession  formed  a  part,  passed  in  a  westerly  direc¬ 
tion.  It  must  have  been  large,  and  I  presume  that  the  main 
body  passed  on,  the  piece  that  fell  having  formed  but  a  small  part 
of  the  whole.  I  did  not  witness  the  meteor.  Some  persons  who 
did,  compared  it  to  a  trumpet  in  shape,  moving  with  the  expand¬ 
ed  end  foremost.  The  time  of  its  passage  was  between  two  and 
three  o’clock,  p.  m.  Shortly  after  it  had  passed  the  meridian  of 
this  place,  it  exploded  with  the  noise  of  a  heavy  piece  of  ordnance, 
at  two  or  three  miles  distance.  I  was  in  my  office  at  the  time. 
My  first  impression  was,  that  it  was  an  earthquake.  I  was  soon 
apprised  however  of  what  had  passed  through  the  air,  when  I 
became  convinced  that  the  report  had  proceeded  from  a  meteor. 
The  report  was  double  ;  like  two  cannons  fired  at  nearly  the  same 
instant,  the  second  being  louder  than  the  first.  The  meteor  must 
have  been  twenty  miles  from  this  place  when  the  explosion  took 
place.  I  expected  that  fragments  would  have  been  found  in 
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this  immediate  vicinity,  but  the  only  one  discovered  was  at  Pine 
Bluff,  about  eighty  miles  distant.”* 

The  crust  to  this  stone  has  about  the  same  thickness  as  that  of 
the  Iowa  meteorite,  though  its  line  of  junction  with  the  mass  be¬ 
neath  is  less  perfectly  defined.  Its  color  is  rather  less  black,  and 
its  surface  less  smooth  and  duller.  Judging  from  one  specimen 
in  my  possession,  which  exhibits  nearly  two  square  inches  of  nat¬ 
ural  outside,  it  would  appear  that  its  surface  must  have  been 
marked  by  very  distinct  depressions.  The  color  within  also,  re¬ 
sembles  that  of  the  Iowa  stone.  The  stone  consist  of 

Olivinoid,  ....  40  per  cent. 

Howardite,  ....  40  u 

Meteoric  Iron,  ^  u 

Magnetic  Pyrites,  5 

Anorthite,  ....  5  “ 

Apatite  in  traces. 

8.  Weston,  Connecticut. 

For  an  account  of  this  stone,  see  Memoirs  of  the  Connecticut 
Academy,  Yol.  i,  p.  141 ;  Trans.  Amer.  Phil.  Soc.,  Yol.  vi,  p. 
323;  Medical  Repertory,  Yol.  xi,  p.  202;  Trans.  Amer.  Acad., 
Yol.  iii,  p.  213;  Amer.  Journ.  Science,  Yol.  xxxvii,  p.  130 ;  Jour¬ 
nal  de  Physique,  Yol.  lxx,  p.  429  ;  Die  Meteoriten  von  P.  Partsch, 
s.  41,  Wien,  1843. 

Its  crust  is  thicker  than  in  the  majority  of  our  meteoric  stones, 
though  less  perfectly  continuous  and  well  formed, — being  rough, 
dull,  and  filled  with  crevices.  Its  color  is  brownish  black.  When 
broken,  the  interior  shows  occasional  joints,  with  plumbaginous 
coatings.  The  prevailing  color  within  is  a  dark  pearl  gray. 
Scattered  through  the  mass,  at  frequent  intervals,  are  patches  of 
a  lighter  color,  imparting  to  it  a  sub-porphyritic  aspect.  These 
lighter  portions  do  not  consist  of  a  perfectly  homogeneous  mine¬ 
ral,  but  rather  of  a  semi-pulverulent  substance,  which  is  probably 
decomposing  howardite.  The  main  ingredient  of  the  meteorite 
is  a  purplish  gray  (sometimes  greenish  gray)  mineral,  in  rounded 
grains,  which  appear  to  be  olivinoid.  These  again  are  mixed  with 
other  imperfectly  formed  grains  of  a  lighter  colored  yellowish 
mineral  (often  stained  by  oxyd  of  iron).  This  latter  substance 
is  taken  for  howardite  also.  Magnetic  pyrites  (less  abundant 


*  Mr.  Frissell  was  so  obliging  as  to  present  me  the  specimen  here  referred  to. 
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than  in  most  stones)  is  irregularly  disseminated,  in  highly  tar¬ 
nished  grains. 

The  nickel-iron  is  more  abundant  than  in  any  meteoric  stone 

j 

yet  described,  presenting  itself  not  only  in  little  points,  but  in 
continuous  threads  and  veins  and  in  oval  pitted  masses,  some¬ 
times  of  more  than  fifty  grs.  weight.  One  of  these,  in  my 
possession,  strikingly  resembles  in  shape  some  of  the  lumps  of 
meteoric  iron  in  their  natural  state.* 

9.  Richmond ,  Virginia. 

For  an  account  of  this  stone  see  Yols.  xv,  p.  196,  xvi,  191, 
and  Die  Meteoriten  von  P.  Partsch.  s.  40,  Wien,  1843. 

This  small  and  highly  interesting  stone  appears  to  have  been 
but  imperfectly  invested  by  the  customary  black  crust.  The 
natural  outside  of  the  fragments  which  I  have  examined,  pos¬ 
sessed  the  usual  smoothness  of  surface,  but  were  but  partially 
melted.  Nor  did  it  appear  that  any  more  perfect  coating  had 
ever  been  attached  to  the  surface.  Within,  the  general  color  is 
a  dark  ash  gray.  Interspersed  through  the  mass,  however,  are 
freckles  of  a  whitish  mineral,  which  are  probably  howardite. 
The  gray  portion  consists  of  olivinoid,  and  forms  at  least  nine- 
tenths  of  the  earthy  portion  of  the  stone. 

10.  Bishopsville ,  South  Carolina. 

For  my  first  knowledge  of  this,  the  most  remarkable  of  all 
the  hitherto  described  meteorites  of  the  United  States,  I  am  in¬ 
debted  to  Dr.  J.  C.  Haynsworth,  of  Sumterville,  South  Caro¬ 
lina.  His  letter  to  me,  (dated  April  7,  1846,)  which  is  here 
given,  contains  all  the  information  respecting  its  fall,  which 
I  have  thus  far  been  able  to  obtain.  “  I  have  in  possession 
a  meteoric  stone  which  fell  in  March,  1843,  near  Bishopsville, 
in  the  northern  part  of  Sumter  District.  The  passage  of  the 
meteor  and  its  explosion  were  witnessed  by  many  spectators,  over 
a  region  of  country  of  thirty  or  forty  miles  in  diameter.  The 
descent  of  the  stone  itself  also,  was  observed  by  a  number  of 
negroes.  Their  terror  was  so  great  on  seeing  the  excavation  it 
produced,  the  scattering  of  the  soil,  and  more  than  all,  by  the  in¬ 
supportable  sulphurous  odors  with  which  the  air  was  filled,  that 
they  fled  in  a  panic  from  the  field.  On  the  following  morning, 

*  The  striking  analogy  in  external  figure  between  meteoric  iron-masses  general¬ 
ly,  and  bedded  masses  of  native  copper  and  native  gold,  (independently  of  the  di¬ 
minutive  cases  here  referred  to,)  suggests  the  idea  that  the  great  iron-masses  them¬ 
selves  may,  at  some  period,  have  been  embraced  in  an  earthy  gangue. 


46 


Report  on  Meteorites. 


however,  headed  by  a  white  man  they  returned  to  the  spot ;  and 
after  digging  three  feet  or  more,  in  a  sandy  soil,  they  came  upon 
the  stone  which  I  now  possess.  That  it  is  meteoric  is  as  well 
f  known  as  possible  perhaps,  in  the  absence  of  a  scientific  analysis. 
It  has  more  the  appearance  of  limestone  than  of  any  other  rock 
with  which  I  am  acquainted,  though  it  is  much  heavier  than  the 
same  bulk  of  limerock.  It  has,  moreover,  numerous  particles  re¬ 
sembling  oxyd  of  iron,  diffused  through  it.  It  is  coated  with  a 
dark  shining  surface,  resembling  glass  that  has  been  stained  with 
some  metallic  oxyd.  When  first  dug  up,  the  sulphurous  odor 
was  said  to  have  been  overpowering.  This  has  now  subsided, 
though  it  can  be  reproduced  by  friction  or  slight  warmth.  It  be¬ 
gins  to  suffer  decomposition,  from  the  access  of  air  and  moisture 
to  the  interior,  as  portions  of  the  vitreous  coating  have  been  re¬ 
moved  for  specimens,  by  persons  who  have  examined  it.” 

The  stone  was  purchased  for  me  by  Dr.  Haynsworth,  and  is 
now  in  my  possession.  Its  weight  was  thirteen  pounds.  Its 
shape  may  be  judged  of  from  the  annexed  figure  1. 


Fig.  l. 
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It  measures  9  inches  in  its  longest  diameter,  by  5f  and  5,  in  its 
transverse  dimensions.  It  is  rounded  at  its  thicker  extremity, 
from  whence,  after  bulging  somewhat,  it  gradually  tapers  to  the 
smaller  end,  which  is  obviously  pyramidal,  with  four  sides. 
This  is  exhibited  in  fig.  2,  where  the  stone  rests  on  its  side. 


Fig.  2. 


Being  an  uncommonly  fragile  stone,  the  glazed  coating  had  dis¬ 
appeared  from  the  angles  and  the  ends  of  the  mass,  leaving  not 
more  than  two-thirds  of  the  surface  protected  by  the  original 
crust,  which  is  generally  smooth,  of  a  mottled  aspect,  the  colors 
being  black,  white,  and  bluish  gray,  not  unlike  certain  clouded 
marbles.  The  black  portions  are  glossy  and  obsidian-like,  the 
gray  and  white  for  the  most  part,  dull,  though  the  white  is  some¬ 
times  shining  and  transparent  like  enamel  on  porcelain.  It  is 
traversed  by  frequent  cracks  or  fissures,  which  penetrate  for 
some  distance  into  the  stone ;  the  walls  of  these  fissures  being 
themselves  partially  fused  for  a  little  way  inward  from  the 
exterior. 

An  interior  view  of  the  stone  is  no  less  peculiar.  The  pearly 
white  color  of  its  basis  and  its  feldspathic  crystallization,  at  first 
view,  make  it  difficult  to  regard  it  as  any  thing  else  than  a  de¬ 
composing  mass  of  albitic  granite.  A  nearer  inspection,  however, 
satisfies  the  observer,  that  the  white  substance  (chladnite,  which 
is  nearly  as  tender  as  laumonite)  is  different  from  any  terrestrial 
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mineral.  It  is  seen,  moreover,  to  be  traversed  with  little  black 
veins,  and  here  and  there  to  include  little  grains  of  deeply  rusted 
nickeliferous  iron,  some  of  which  are  as  large  as  a  pea.  Black 
grains  and  even  crystals  of  sulphuret  of  chromium  ( schreibersite 
resembling  allanite  in  form  and  color)  are  occasionally  visible. 
Brown  colored  pyrites,  in  very  minute  quantity,  is  diffused  through 
the  stone  ;  and  especially  is  it  visible  in  contact  with  the  sulphu¬ 
ret  of  chromium.  A  peculiar  blue  mineral  (iodolite),  and  a  honey- 
yellow  one  (apatoid),  as  well  as  traces  of  sulphur,  are  likewise 
present  in  traces  in  the  stone. 

Whenever  the  stone  is  broken  or  rubbed,  it  emits  the  odor  of 
sulphurous  acid.  Water  dissolves  from  it  decided  traces  of  hypo¬ 
sulphite  of  soda,  hyposulphite  of  magnesia,  sulphate  of  magne¬ 
sia,  ehlorid  of  magnesium,  chlorid  of  sodium,  and  silicic  acid. 

The  proportions  in  which  the  different 
present  may  be  thus  expressed : 

Chladnite,  .... 

Anorthite,^  .... 

Nickel-iron,  .... 

Magnetic  pyrites, 

Schreibersite, 

Sulphur, 

Iodolite  and  apatoid,  ^ 

The  above  minerals  have  been  described  mineralogicaliy  in 
my  previous  report.  It  only  remains  to  state  the  results  obtained 
in  the  analysis  of  the  chladnite.  They  are  the  following : 


Oxygen. 

Ratio  of  oxygen. 

Silicic  acid, 

70-41 

35-205 

3 

Magnesia, 

28-25 

11-300 

1 

Soda, 

1-39 

10000 

•338 

It  consists,  therefore,  of  11J-  atoms  tersilicate  of  magnesia  -f-  £ 
of  an  atom  of  tersilicate  of  soda. 

In  operating  upon  the  mixed  powder  of  the  stone,  lime,  alum¬ 
ina,  and  phosphoric  acid  were  detected,  ingredients  which  are 
supposed  to  have  reference  to  anorthite  and  apatite. 

*  To  this  species  I  refer  the  globular  grains  of  a  gray  color.  They  are  less  fran¬ 
gible  and  much  harder  than  the  chladnite.  In  a  strong  heat,  before  the  blowpipe, 
it  turns  white  upon  the  edges,  slightly  vitrifying,  but  does  not  melt.  With  borax, 
it  slowly  disappears,  without  more  than  tinging  the  color  of  the  bead. 


visible  minerals  are 

90  per  cent. 

6  “ 

2  “ 

2  “ 
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Appendix. 

I  place  the  two  stones  now  to  be  mentioned  in  an  appendix, 
because  the  evidence  of  their  extra-terrestrial  origin  is  not,  in  all 
respects,  perfect.  While  there  is  much  in  the  circumstances  un¬ 
der  which  they  were  found  to  countenance  their  genuineness, 
there  still  remain  several  obvious  defects  in  the  testimony  upon 
which  this  depends ;  nor  is  this  deficiency  fully  counterbalanced 
by  the  nature  of  the  stones  themselves. 

a.  Waterville,  Maine. 

For  my  first  knowledge  of  this  stone,  I  am  indebted  to  Prof. 
Loomis,  of  Waterville  college,  Me.,  who  incidentally  mentioned 
to  me,  (during  the  meeting  of  the  Association  of  American  Geolo¬ 
gists  in  May,  1845,  at  New  Haven,)  that  Prof.  Keely,  of  Water¬ 
ville,  had  in  his  possession  a  portion  of  a  stone  that  had  fallen  in 
that  place.  The  latter  gentleman  has  favored  me  with  a  speci¬ 
men  of  the  stone,  and  several  communications  relative  to  its  dis¬ 
covery.  He  observes  that  its  finder  was  Capt.  Josiah  Crosby,  of 
Waterville,  that  he  is  a  good  observer  of  natural  phenomena,  has 
paid  considerable  attention  to  mineralogy,  and  that  his  character 
is  beyond  question.  His  statement  is  as  follows  : 

“  On  a  clear,  star-light  night  in  Sept.,  1826,  about  midnight,  a 
luminous  fireball  or  meteor  came  from  a  southeasterly  direction, 
apparently  one-third  or  half  as  large  as  the  moon,  and  proceeded 
with  great  velocity,  (with  a  kind  of  rushing  noise  like  the  ap¬ 
proach  of  a  high  wind,)  in  a  curved  line  and  with  a  regular  mo¬ 
tion  towards  the  earth.  The  light  was  intense  and  the  tail  or 
train  was  of  a  conical  form,  like  the  blaze  of  a  lighted  candle, 
It  disappeared  from  my  view,  a  moment  before  I  heard  a  report, 
like  that  of  a  small  cannon.  A  few  days  after,  about  one-third 
of  a  mile  distant  from  the  place  where  I  witnessed  the  appear¬ 
ance  described,  I  found,  as  I  suppose,  a  fragment  of  this  meteor."’ 
Several  inquiries  were,  at  my  request,  proposed  to  Capt.  C.,  to 
which  he  replied  in  the  following  note,  addressed  to  Prof.  K.  : 
“  There  has  never  been  a  glass-house  in  this  section  of  the  state. 
The  nearest  iron  works  are  sixteen  miles  distant.  Common 
brown  earthen  ware  was  manufactured  formerly  at  a  place  one- 
third  of  a  mile  distant  from  the  spot  in  a  straight  line.  I  have 
traversed  the  land  a  great  number  of  times,  bearing  the  circum- 
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stance  in  mind,  yet  I  have  never  seen  the  like  substance  before  or 
since.  It  was  a  solitary  stone,  the  soil  consisting  entirely  of  a 
sandy  loam.  There  was  no  stone  Avail,  or  accumulation  of  stones 
within  two  miles.  The  specimen,  when  picked  up,  appeared  to 
be  a  newly  detached  mass.  The  grass  upon  which  it  lay  was 
short  and  close  to  the  ground,  and  was  entirely  unchanged  in  ap¬ 
pearance.” 

Capt.  Crosby  presented  the  mass  (whose  weight  appears  not  to 
have  exceeded  three  ounces)  to  Virgil  D.  Parris,  Esq.,  formerly 
a  member  of  Congress,  and  now  United  States  Marshal  at  Port- 
plan.  Mr.  Parris  gave  Prof.  Keely  the  fragment  which  was  pre¬ 
sented  to  me  for  examination,  and  subsequently  has  presented  to 
him  the  remainder  of  the  mass.  Such  is  the  history  of  this 
stone. 

Its  appearance  is  that  of  an  imperfectly  stratified  or  laminated 
pumice  stone,  with  double  the  ordinary  compactness  of  this  sub¬ 
stance, — the  layers  being  one-sixth  of  an  inch  in  thickness.  It 
has  very  little  tendency  however  to  separate  at  these  joints ;  and 
their  existence  even  is  chiefly  denoted  by  a  difference  of  color. 
The  body  of  the  stone  is  a  light  ash-grey,  while  at  and  near  the 
joints  it  is  iron-black.  Indeed  the  powder  of  the  black  matter  is 
attracted  by  the  magnet.  The  outside  of  the  stone  has  evidently 
undergone  fusion,  subsequently  to  the  interior ;  and  is  coated  by 
a  thin  red-brown  crust.  It  is  too  vesicular  in  its  texture  to  allow 
of  a  satisfactory  determination  of  its  specific  gravity. 

The  stone  is  composed  of  the  follotving  ingredients : 


Silicic  acid,  .....  70-00 

Protoxyd  iron,  .  .  .  .  8-00 

Alumina,  .  .  .  .  .  .  18  50 

Magnesia,  .....  2*59 

Lime,  ......  1-90 


100-99 

b.  Concord ,  New  Hampshire. 

For  a  description  of  this  stone  see  Vol.  iv,  ii  ser.,  p.  353. 

In  his  account  of  this  body,  Prof.  Silliman  has  made  an  infer¬ 
ence  in  favor  of  its  meteoric  character,  founded  upon  the  suppo¬ 
sed  identity  of  its  composition  with  the  Bishopsville  stone,  or 
rather  with  the  chladnite,  which  forms  90  per  cent,  of  this  stone. 
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So  far  as  the  elements  are  concerned  in  the  two  bodies,  the  anal¬ 
ogy  is  striking ;  but  the  analysis  of  chladnite,  (not  then  publish¬ 
ed,)  on  which  I  asserted  that  it  was  a  tersilicate,  was  based  on 
Dr.  Thomson’s  view  of  the  constitution  of  silicic  acid,  whereas 
Prof.  Silliman  has  adopted  the  atomic  weight  of  Berzelius.  The 
results  of  analysis,  however,  placed  side  by  side,  stand  thus : 


Concord  Stone. 

Chladnite. 

Silicic  acid, 

84-973 

70-41 

Magnesia, 

12076 

28-25 

Soda, 

2-218 

1-34 

99-767 

100-00 

In  addition  to  the  analogy  of  elements  found  in  the  composi¬ 
tion  of  these  substances,  it  remains  to  be  stated  that  there  is  a 
manifest  resemblance  between  the  melted  surface  of  the  Concord 
stone  and  certain  parts  of  that  of  the  Bishopsville  meteorite,  in 
color,  lustre,  transiucency,  and  hardness,  as  well  as .  in  behavior 
before  the  blowpipe. 

The  extra-terrestrial  origin  of  meteoric  stones  and  iron-masses, 
seems  likely  to  be  more  and  more  called  in  question,  with  the  ad¬ 
vance  of  knowledge  respecting  such  substances,  and  as  additions 
continue  to  be  made  to  the  connected  sciences ;  I  may  therefore 
take  an  early  occasion  to  present  the  Association  with  some 
views,  founded  in  part  upon  Biot’s  theory  of  the  aurora  borealis, 
which  seem  to  favor  such  an  origin  of  meteorites. 

The  recent  study  of  those  frequently  occurring  and  wide  spread 
atmospheric  accumulations  of  meteoric  dust,  (a  single  case  being 
recorded  where  the  area  must  have  been  thousands  of  square 
miles  in  extent,  and  where  the  quantity  of  earthy  matter  precip¬ 
itated  must  have  been  from  50  to  100,000  tons  in  weight,)  makes 
known  to  us  the  vast  scale  on  which  terrestrial  matter  is  often 
pervading  the  regions  of  the  upper  atmosphere ;  and  prepares  us 
to  appreciate  the  mode  in  which  the  peculiar  constituents  of  me¬ 
teorites  may  be  translated  to  those  remote  distances,  where  ac¬ 
cording  to  the  theory  of  Biot,  the  clouds  of  metallic  dust  are 
retained. 

Great  electrical  excitation  is  known  to  accompany  volcanic 
eruptions,  which  may  reasonably  be  supposed  to  occasion  some 
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chemical  changes  in  the  volcanic  ashes  ejected ;  these  being 
wafted  by  the  ascensional  force  of  the  eruption  into  the  regions 
of  the  magneto-polar  influence,  may  there  undergo  a  species  of 
magnetic  analysis.  The  most  highly  magnetic  elements,  (iron, 
nickel,  cobalt,  chromium,  &c.,)  or  compounds  in  which  these 
predominate,  would  thereby  be  separated,  and  become  suspended 
in  the  form  of  metallic  dust,  forming  those  columnar  clouds  so 
often  illuminated  in  auroral  displays,  and  whose  position  con¬ 
forms  to  the  direction  of  the  dipping  needle.  While  certain  of 
the  diamagnetic  elements,  (or  combinations  of  them,)  on  the 
other  hand,  may  under  the  control  of  the  same  force  be  collected 
into  different  masses,  taking  up  a  position  at  right  angles  to  the 
former,  (which  Faraday  has  shown  to  be  the  fact  in  respect  to 
such  bodies,)  and  thus  produce  those  more  or  less  regular  arches, 
transverse  to  the  magnetic  meridian,  that  are  often  recognized 
in  the  phenomena  of  the  aurora  borealis. 

Any  great  disturbance  of  the  forces  maintaining  these  clouds 
of  meteor-dust,  like  that  produced  by  a  magnetic  storm,  might 
lead  to  the  precipitation  of  portions  of  the  matter  thus  suspended. 
If  the  disturbance  was  confined  to  the  magnetic  dust,  iron-masses 
would  fall ;  if  to  the  diamagnetic  dust,  a  non-ferruginous  stone  ; 
if  it  should  extend  to  both  classes  simultaneously,  a  blending  of 
the  two  characters  would  ensue  in  the  precipitate,  and  a  rain  of 
ordinary  meteoric  stones  would  take  place. 

As  favoring  this  view,  we  are  struck  with  the  rounded,  hail¬ 
stone-like  form  of  many  of  the  particles  of  composition  (even 
though  consisting  of  widely  different  substances)  in  nearly  all 
stones,  and  even  in  many  of  the  iron-masses.  Nor  are  these 
shapes  to  be  referred  to  fusion ;  they  evidently  depend  upon  a 
cause,  analogous  to  that  which  determines  the  same  configuration 
in  hailstones  themselves. 

The  occasional  raining  of  meteorites  might  therefore  on  such  a 
theory,  be  as  much  expected,  as  the  ordinary  deposition  of  moisture 
from  the  atmosphere.  The  former  would  originate  in  a  mechanical 
elevation  of  volcanic  ashes  and  in  matter  swept  into  the  air  by  tor¬ 
nadoes,  the  latter  from  simple  evaporation.  In  the  one  case,  the 
matter  is  upheld  by  magneto-electric  force ;  in  the  other,  by  the 
law  of  diffusion  which  regulates  the  blending  of  vapors  and  gases, 
and  by  temperature.  A  precipitation  of  metallic  and  earthy  mat¬ 
ter  would  happen  on  any  reduction  of  the  magnetic  tension  ;  one 
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of  rain,  hail  or  snow,  on  a  fall  of  temperature.  The  materials  of 
both  originate  in  our  earth.  In  the  one  instance  they  are  elevated 
but  to  a  short  distance  from  its  surface,  while  in  the  other,  they 
appear  to  penetrate  beyond  its  farthest  limits,  and  possibly  to  enter 
the  inter-planetary  space ;  in  both  cases,  however,  they  are  des¬ 
tined,  through  the  operation  of  invariable  laws,  to  return  to  their 
original  repository. 
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List  of  Localities  of  Meteoric  Productions  belonging  to  the  Author. 
The  prefix  of  a  star  to  a  locality ,  denotes  that  the  specimen  is  less 
than  J th  oz.  in  weight. 


I.  Meteoric  Irons. 


1. 

Krasnoyarsk,  Siberia,  discovered  in 

•  0 

1712. 

2. 

Xiquipilco,  Toluca,  Mexico,  discovered 

in 

1784. 

3. 

Zacatecas,  Mexico,  “ 

a 

1792. 

4. 

*Cape  of  Good  Hope,  “ 

u 

1793. 

5. 

Bitburg,  in  the  Eifel,  u 

u 

1805. 

6.  Rasgata,  Columbia,  “ 

u 

1810. 

7. 

Elbogen,  Bohemia,  “ 

u 

1811. 

8. 

Lenarto,  Hungary,  “ 

u 

1814. 

9. 

Texas,  (Red  River,)  “ 

41 

1814. 

10. 

Lockport,  N.  Y., 

44 

1818. 

11. 

Burlington,  N.  Y.,  “ 

44 

1819. 

12. 

Guilford,  N.  C.,  u 

44 

1820. 

13. 

Randolph  Co.,  N.  C.,  “ 

44 

1822. 

14. 

Atacama,  Bolivia,  “ 

44 

1827. 

15. 

Bedford  Co.,  Pa.,  “ 

44 

1828. 

16. 

Bohumilitz,  Bohemia,  “ 

44 

1829. 

17. 

Scriba,  N.  Y.,  “ 

44 

1830. 

18. 

Claiborne,  Ala.,  “ 

44 

1838. 

19. 

Cocke  Co.,  and  Sevier  Co.,  Tenn.,  “ 

44 

1839. 

20. 

Walker  Co.,  Ala.,  “ 

44 

1839. 

21. 

Asheville,  N.  C.,  “ 

44 

1839. 

22. 

Green  Co.,  Tenn.,  “ 

44 

1842. 

23. 

St.  Augustine’s  Bay,  Madagascar,  “ 

44 

1843. 

24. 

Arva,  Hungary,  “ 

44 

1843. 

25. 

De  Kalb  Co.,  Tenn.,  “ 

44 

1845. 

26.  Otsego  Co.,  N.  Y.,  “ 

44 

1845. 

27. 

Hommoney  Creek,  Buncombe  Co.,  N.  C.,  discovered 

in  1845. 

28. 

Black  Mountain,  Buncombe  Co.,  N.  C.,  discovered  in 

1835. 

29. 

Tennessee,  precise  locality  not  yet  ascertained. 

30. 

Seelasgen,  Brandenburg,  discovered  in 

•  • 

1847. 

II.  Stones. 

1. 

Ensisheim,  Alsace,  France, 

fell  Nov 

.  7,  1492. 

2. 

*Barbotan,  Dept,  du  Gers,  France, 

“  July  24,  1790. 

3. 

■^Benares,  Hindostan, 

“  Dec.  13,  1798. 

4. 

L’Aigle,  Dept,  de  1’Orne,  France, 

“  Apri 

1  26,  1803, 

5. 

Doroninsk,  Irkoutsk,  Siberia, 

“  March  25, 1805, 

6. 

Alais,  Dept,  du  Gard,  France, 

“  May  15,  1806. 

7. 

Weston,  Ct., 

“  Dec.  14,  1807. 

8. 

Stannern,  Moravia, 

“  May 

22,  1808. 
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11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 
39. 

30. 

31. 

32. 

33. 

34. 

35. 


*Tipperary,  Ireland, 

*Charsonville,  Dept,  du  Loire,  France, 
Kuleschofka,  Poltawa,  Russia, 
*Berlanguillas,  Spain, 

Chantonnay  Dept.,  Vendee,  France, 
Limerick,  Ireland, 

*Chassigny,  Dept,  de  la  Haute-Marne,  France, 
*Jonzac,  Dept.  Lower  Charente,  France, 
Juvenas,  Dept,  de  l’Ardeche,  France, 
*Nobleboro’,  Maine, 

Renazzo,  Ferrara,  Italy, 

Nanjemoy,  Md., 

Honolulu,  Owyhee,  Sandwich  Islands, 
Sumner  Co.,  Tenn., 

Richmond,  Va., 

Forsyth,  Ga., 

Chandakapore,  East  Indies, 

Cold  Bokkeveld,  Cape  of  Good  Hope, 

Little  Piney,  Pulaski  Co.,  Mo., 
Chateau-Renard,  Dept,  du  Loire,  France, 
Milena,  Croatia, 

Bishopsville,  S.  C., 

Utrecht,  Holland, 

Killeter,  Tyrone  County,  Ireland, 

Mount  Milone,  near  Macerata,  Italy, 

Linn  County,  Iowa, 

Castine,  Maine, 


“  August,  1810. 

“  Nov.  23,  1810. 
“  March  12, 1811. 
“  July  8,  1811. 

“  Aug.  5,  1812. 

“  Sept.  10,  1813. 
“  Oct.  3,  1815. 

“  June  13,  IS  19. 

44  June  15, 1821. 

44  Aug.  7,  1823. 

44  Jan.  15,  1824. 
44  Feb.  10, 1825. 
44  Sept.  15, 1825. 
“  May  9,  1827. 

44  June  4,  1828. 

44  May  8,  1829. 

“  June  6, 1838. 

44  Oct.  13,  1838. 
“  Feb.  13, 1839. 
“  June  12,  1841. 
u  April  26, 1842. 
44  March,  1843. 

44  June  2,  1843. 

44  1844. 

44  Mav  10,  1846. 
44  Feb.  25,  1847. 
44  May  20,  1848. 


The  collection  also  embraces  several  problematical  irons  and  steels, 
(Canaan,  Ct.,  St.  Matthews,  S.  C.,  Montgomery,  Vt.) — the  curious  flat¬ 
tened  decahedral  concretions  of  peroxide  of  iron,  said  to  have  formed 
the  kernels  of  hailstones  which  fell  at  Sterlitamal,  Orenburg,  Russia, 
1825,  (Gilbert’s  Annalen,  Bd.  76,  s.  340,) — the  pea-iron  ore  stones  of 
Iwan,  Hungary,  August,  1841, — and  the  supposed  meteoric  stone  of 
Waterville,  Me.,  September,  1826,  and  of  Concord,  N.  H.,  1840 :  like¬ 
wise  a  specimen  of  volcanic  ashes  from  the  eruption  at  St.  Vincent  in 
1812,  (April  30,)  gathered  from  the  deck  of  a  vessel  at  sea,  far  to  the 
windward  of  the  volcano. 
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